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THE FABK AVENUE IM- 
PBOVEMENT IN NEW 
YOBK ClTY-THE TEM- 
FOBABY HABLEM 
BIVEB BBID&E AND 
THE MOVING OF THE 
MOT T HAVEN STATION. 
We have recently il- 
lustrated some of the 
operations which are 
now in course of execu- 
tion for the Park Ave- 
nue improvement in 
New York City. As we 
stated in the article re- 
ferred to, which ap- 
peared in our issue 
of April 38, there 
is included in these 
changes the erection of 
a new bridge over the 
Harlem River, to re- 
place the present one. 
In order to give the 
railroad transit across 
the river while the new 
bridge is in course of 
erection, a temporary 
drawbridge and via- 
duct has been built, 
crossing the river to the 
west and north of the 
old one. The tempo- 
rary tracks diverge 
from the present line 
some distance south of 
the Harlem River and 




, return again to the ex- 
isting line north of the 
river in Mott Haven. 
Some years ago, when 
the necessity for an 
auxiliary draw bridge in 
the then existing bridge 
over the Harlem be- 
came apparent, which 
necessity was brought 
about by the liability 
to injury of the rotary 
draw in regular use, a 
tower lift drawbridge 
was added ' purely as an 
auxiliary. This gave an 
opening of 50 feet span, 
available in emergen- 
cies, and consequently 
was but little used. 
Eighteen months ago, 
after the present im- 
provements had. been 
arranged, it was decid- 
ed to utilize the tower 
of this draw for the 
temporary bridge, mov- 
ing it to the new line 
and adding thereto a 
new lift span, so as to 
supply a drawbridge in 
connection ' with the 
viaduct. The operation 
of moving the tower 
was described in our 
issue of December 31, 
\Contimtedon p. 396.) 




THE PARK AVENUE IMPROVEMENT IN HEW YORK CITY-MOVING THE MOTT HAVEN STATION. 
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THE BICH ASD THE F00E. 

During the last few weeks our country has been the 
scene of a series of pilgrimages, all directed to the 
shrine of the Federal capitol, and having for their ob- 
ject some mysterious alleviation by governmental 
methods of the hardships of the poor man's life. The 
central idea underlying these organizations seems to be 
that as money is the embodiment of man's possessions 
and opens up to him the road to happiness on earth, and 
as the government possesses the right to coin money in 
its mints and print bills in its printing offices, that it 
also can be for the nonce the creator of money. The 
members of these pilgrimages, termed Coiey's Army, 
Kelly's Army and the like, propose to go to Washing- 
ton, and by their presence to give so imposing a demon- 
stration as to influence legislation in the desired direc- 
tion. One scheme is to have the government issue 
bonds, bearing no interest and payable in install- 
ments. 

Whatever one's opinion may be of the right of a man 
to be rich, it is far from clear how the proposed issue 
of bonds could be conducted so as to produce any good 
effect. As the world is organized and as humanity is 
constituted, there will always be rich and poor. The 
distribution of wealth may seem unjust. The deserv- 
ing inventor who has worn his life out in devising im- 
provements in mechanical things, the scientist who 
has worked for hours evolving in the laboratory new 
chemical products, the bacteriologist who finds a 
panacea for the most dreaded diseases, certainly rank 
as the benefactors of humanity; but the history of the 
world shows that it is precisely these classes who re- 
ceive the benefit least commensurate with the value of 
their work, when its importance to the rest of hu- 
manity is considered. The inventor invents and pat- 
ents and the capitalist makes the fortune from the in- 
vention. This is the story repeated over and over 
again. Yet unjust and severe as it seems, this is the 
definite lot of humanity, and there is no probability 
that the cure of inequality of fortune will ever be 
discovered. 

The typical inventor invents because he has to, and 
he may hope to reap a modest reward from his work. 
Whether he does or does not, his very genius will not 
allow him to be idle. The apparent injustice has to 
be endured. But in spite of the communistic tenden- 
cies of the age on one side, and of the undue accumu- 
lation of wealth by the few on the other side, ex- 
amples sometimes appear where the benefactor of 
humanity from the standpoint of scientific or me- 
chanical advancement meets with an adequate re- 
ward. In a recent address before the old New York 
society, the General Society of Mechanics and Trades- 
men, Mr. Abram 8. Hewitt, well known from his 
prominence in the iron industry, as well as from his 
political record, gave a most graphic presentation of 
the results of the work of one of the world's greatest 
benefactors, Bessemer. We quote from the concluding 
portions of his address : 

"You all know about the Bessemer invention of 
steel. It was made in 1855 by a student in his labora- 
tory. He propounded his idea to the world, but it 
took fifteen years before it was successfully put in 
operation. I know Mr Bessemer very well. He is a 
modest man who never sought to make a fortune, but 
he has taken the rewards of his great invention, and 
he told me the last time I saw him in London that he 
had got out of his invention £2,00D,00O — nearly 
$10,000,000. The contribution which he made „to the 
world by that invention in the saving it has effected 
in the ordinary operations of society is simply incal- 
culable. If I were to say we were saving $1,000,000,000 
a year in this country alone as the result of that in- 
vention applied to every branch of industry, particu- 
larly in the transportation of the goods and the 
products of the country, I should certainly underesti- 
mate the amount. And now I am going to say some- 
thing even more surprising. Taking the world together, 
the saving effected by that invention is greater than 
the total value of all the movable capital of the world 
one hundred years ago. 

"One man, by a single invention, has contributed 
to the aggregate wealth of the world more value than 
existed fifty years before his birth. Now he has got 
ten millions of dollars. It is a great sum. He will 
leave it to his children, who have done nothing, have 
contributed nothing to the acquisition of this money. 
Whom has he robbed ? Whom will his children rob ? 
Who would be the gainer if he had never received 
one penny for his great discovery ? How much would 
the distribution of his $10,000 000 over the face of 
society add to the fortune of any single individual, and 
how much has his invention added to the fortunes of 
all mankind V ' 



Pipe Iiiftlnft by Expansion. 

An interesting illustration, to be commended to the 
notice of popular lecturers, of the old aphorism that 

i "knowledge is power," as well as of the more modern 
definition of science as " organized common sense in 
regard to things," is supplied by some recent proceed- 
ings of Mr. Howe, the engineer of the Clay Cross Col- 
lieries. It is reported that some weeks ago the second 
pipe from the bottom of a &% inch rising pump main, 
140 yards long and 30 tons in weight, in one of the Clay 
Cross pit shafts, broke off at the branch connecting it 
with the underground pumping engine. The whole 
weight of the line of piping rested upon itself, so that 

iit was a question of how to get the broken member out 
and replace it. Mr. Howe decided, with the concur- 
rence of Mr. Jackson, the manager, to lift the pipe 

| column by the force of expansion due to steam heat. 
Accordingly, a cross beam was inserted in the shaft at 
a height of 60 yards from the bottom, bearing close 
against the defective main, and not far under one of 
the flange joints. The pipe being then empty, steam 
was turned into it at the bottom through a J£ inch 
pipe and regulating cock; and in the course of an hour 
the main had moved up 2J£ inches at the point where 
the cross beam was fixed. The main was then secuaed 
to the beam by strong clamps, and as soon as the 
weight had been taken in this way, steam was shut off; 
and the pipes, contracting, began to lift the broken 
end from the pit bottom. The broken pipe was 
changed for a sound one, and steam again turned on 
until the clamps could be taken off. The time occu- 
pied in the operation, from first turning on the steam 
to restarting the pumps, was only four hours ; and the 
operation was effected without a hitch. 



Dr. Rrown-Sequard's Orcbltlc Fluid. 

The death of Dr. Brown-Sequard has served to re-- 
vive in some minds an interest in his orchitic fluid, in 
which the great physician had himself much hope. 

The Lancet in a recent number publishes some sig- 
nificant notes upon experiments with the fluid made 
by Dr. Guy M. Wood and Dr. A. J. Whiting, both 
physicians to the Hospital for the Paralyzed and Epi- 
' leptic, Queen's Square, London. 

i The fluid used was obtained directly from Paris, 
through Dr. Brown-Sequard's personal kindness. The 
injections were hypodermic, made with a Koch's 
syringe, kept aseptic in absolute alcohol. The dose 
was from one gramme of the fluid to six grammes, and 
in all but three cases, diluted with an equal quantity 
of water. Except when the doses were large, no imme- 
diate effects were perceptible. In those cases some pain 
was felt at the point of injection. 

Twenty-three patients were treated. In eighteen 
cases there was no change from the treatment ; three 
patients were slightly better ; two were worse. 

At the beginning of the observations several patients 
said they felt better after the. injections. At the sug- 
gestion of Dr. Buzzard, two women were given daily 
injections of two grammes of distilled water only, for 
three weeks. Both the patients declared that they 
felt decidedly better after each treatment, though of 
course there was no change in the physical condition. 

The physicians, therefore, conclude that in all the 
cases treated, the sensation of being better was due to 
the mental effect of the injection andnot to the orchitic 
fluid, and they do not think that the results obtained 
warrant any further trial of the remedy. 



J. O. Davidson, 
In the death of Julian Oliver Davidson, the art and 
publishing world has sustained a severe loss. Born in 
Cumberland, Maryland, in 1858, he early exhibited a 
talent for drawing, especially of marine and battle 
scenes. His pictures were characterized by life and 
spirit, and as an artist he soon rose into prominence. 
As an illustrator he was well known ; he worked for 
the leading magazines and weekly papers. For many 
years Mr. Davidson designed marine views for the 
Scientific American, the last occasion being views 
of the Vigilant and Valkyrie, published iu the issue of 
October 14, 1898. Mr. Davidson died at his Nyack (N. 
Y.) home on April 30, after an illness of several months. 



Waterproofing Fabrics. 

According to Holfert's process for waterproofingyfab- 
rics, the materials are first passed through a bath of 
gelatine, then exposed to the action of formaldehyde 
in a gaseous state. The gelatine is thus rendered in- 
soluble and imparts water-resisting properties to the 
fabrics. 



Peroxide Bleaching. 

j This is the invention of Konigswarter & Ebel], who 
recommended the process for the bleaching of straw, 
wood, and similar fibers. To 100 liters of soft, cold 
water, 1,600 grammes of pure crystallized oxalic acid 
are added, and then 1,000 grammes of peroxide of 
sodium are slowly stirred in. The liquor, when this 
is done, will still be acid, and must be made feebly 
alkaline with silicate of soda or with more peroxide. 
The stuff to be bleached must be clean and free from 
grease, and is put into the alkaline bath of the mix- 
ture and kept in it until bleached at a temperature of 
from 90 deg. to 100 deg. F. It is then rinsed and 
freed from any traces of yellow in a weak acid bath, 
tartaric, for instance, or by slow drying in the open 
air. The above bath can be used over and over again, 
and to save time may be made stronger. An economy 
may also be effected by substituting sulphuric for 
oxalic acid. 
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The Role of Microbe* In Society. 

The Revue Seientifique publishes an address upon 
this subject, before the Society of Anthropology, in 
Paris, by M. L. Capitan. 

Quoting from an address before the same society 
by the distinguished scientist Broca, he speaks of the 
gradual overcrowding of our planet, and of death 
as necessary to make room for coming generations. 



variable length, thus forming, sometimes, short sticks 
(tuberculose), sometimes long threads (charcoal en cul- 
ture). The little sticks are immovable, or, on the con- 
trary, movable, rigid or curved. They may take the 
form of a half circle, as in the cholera microbe, or they 
may present themselves in a spiral form, as the mi- 
crobes of intermittent fever. 

They generally color easily with the aniline colors. 



After showing that the decomposition of dead matter j Finally, when they are placed in a medium suitable for 
is also necessary to this preparation for new life, and 
that the process is the work of microbes, M. Capitan 
thus continues : " Microbes have an important role in 
digestion. Ordinary digestion takes place in the 
stomach and intestines by means of soluble ferments 
secreted by organic cells, which attack the foods, sep- 
arate them, and make them fit to be assimilated ; it 
is work similar to that of microbes. But the digest- 
ive tract contains great quantities of microbes con- 
stantly brought in by food. They multiply indefinitely, 
and play most complex roles. They necessarily take 
part in the digestive phenomena, as aids in the break- 
ing up of organic compounds, and, again, they are 
the only effective agents to that end. M. Duclaux, 
insisting upon this point, says that certain kinds of 
cellulose can be attacked by microbes only ; no or- 
ganic juices have that power. M. Pasteur cannot con- 
ceive of the possibility of digestion where microbes 
do not exist. 

The purely chemical work of the microbe is enor- 
mous. What we know about it is nothing in com- 
parison with what it must be. Every kind of microbe, 
every race, every variety, is charged with a special 
function ; the division of labor is pushed to the ex- 
treme limits, so that for any chemical reaction what- 
ever to be realized, the microbe makes several at- 
tacks. Each variety takes part in the work, begin- 
ning a partial separation of the matter, which is com- 
pleted by another kind, and this goes on until the or- 
ganic matter is reduced to its elementary constituents, 
or to a state of sufficient simplicity for the plant to 
assimilate it. . . . 



1 their culture, such as bouillon, peptonized gelatine or 
solidified blood serum, they multiply in great abun-, 
dance. These elementary facts give you a general idea j 
of the morphology and biology of microbes. You know 
them now. I have shown you how they may be useful 
in society. Now let us see how they are harmful. 

If microbes decompose dead matter, they may also 
decompose living matter I Certain kinds especially 
have the power which is called virulence. They are 
called pathogenes, that is to say, they may determine 
the diseases. Every kind of microbe, moreover, pro- 
duces a special kind of disease and has a bower which 
varies much, according to a number of circumstances. 

But the microbe cannot alone make the disease ; the 
intervention of the organism of the subject in whom 
the disease is to develop is necessary. If you please, 
following the forcible comparison of Professor Bou- 
chard, the organism is a stronghold, the microbe is the 
assailant, the struggle between the two is the infectious 
disease. 

Thus the condition of the organic domain, which the 
microbe seeks to invade, is important. In fact, if the 
person is very well, ? he offers a great resistance to mi- 
crobes. If, on the contrary, his health is not perfect, : 
it is a stronghold poorly defended, and the danger is ■ 
great for him. For, as M. Bouchard has said for a 
long time, a person does not become ill, except when ■ 
he is already not in very good health. But there are 
many means for getting into bad health. One may 
change his health by a number of processes, which 
may be summed up, essentially, in two grand classes : 
Troubles of organic functions and disorders of tissues. 



take on a disease-producing power, and determine a 
disease, but there are others which, disease-producing 
by profession, have been eliminated from diseased 
organisms, and instead of having succumbed have 
fallen into the outer world, have adapted themselves 
to new places and live another life, it may be in the 
earth or in water. They are all ready, when introduced 
by food, or by respiration, to penetrate anew, into a 
living organism, to develop there, if the circumstances 
are favorable, the disease which they characterize, 
such as is the case with the vibrion of cholera or the 
bacillus of lockjaw. . . . 

To these innumerable special cauBes of infectious dis- 
eases, the invasion of microbes and their development 
in the organism, hygiene may oppose numerous means 
of protection or of defense. This is the role of pro- 
phylactics. On the other hand, medicine may aid the 
system in struggling victoriously against the microbe : 
this is the role of therapeutics. But upon these two 
points the social influences have an important bear- 
ing : the place in society of the patient may modify 
profoundly these preventive measures and make 
them effective or insufficient, according to circum- 
stances. . . . You see, then, though I have given 
only a simple outline of ft, that the role of microbes 
in society is immense. 

Bad or good, hurtful or useful, all have a role which 
is, on the whole, indispensable to the regular evolu- 
tion of society. And, however paradoxical that as- 
sertion may at first have seemed, I believe I have 
given you a clear demonstration, and in closing, I may 
formulate it thus : Society could not exist, it could 
not live or subsist, except by the constant intervention 
of microbes, the great carriers of death, but also dis- 
tributers of matter, and thus the all-powerful carriers 
of life. 



Further, as old as the world, contemporary with the ;Many of the processes leading to the production and 



first generations of vegetables, the microbes have con- 
tributed materially to the constitution and formation 
of the geological strata. Microbes made the peat 
which later became coal; they had their part in the 
complex work of precipitation which made the great 
beds of calcareous deposits ; they played their part 
in the complex reactions which resulted in the 
deposits of sulphur, iron and many of 
metals. . . . 

Industrially, the chemical work of microbes is often 
utilized by man. Two.typical examples maybe given. 
First in the preparation of indigo. It is obtained 
from a wood cultivated in India, Japan and Central 
America. This plant contains a sugar, indiglucine, 
which is removed by washing with warm water ; this 
indiglucine is then submitted to special fermentation. 
The microbe separates it into indigotine and sucrose. 
The indigotine, which is white, is oxidized by the re- 
action due to the microbe, and is changed into indigo, 
with its blue color. And this preparation would be 
impossible without these peculiar reactions produced 
by microbes. 

Again, the chemical action of microbes is illustrated 
in the preparation of opium to smoke. . . . But 
it is especially in the preparation of many of the 



development of disease are directly dependent upon 
various social influences. Do you wish some exam- 
ples ? 

Wealth, like poverty, is a powerful agent in disease. 
The rich man, from his frequent overeating, his want 
of exercise, his excess of comfort, easily acquires obesi- 
ty, the gout or diabetes ; his kidneys, his heart, are fre- 
the other ! quently affected. The poor man, on the other hand, 
' fro«i want . in its different forms, from overwork, ex- 
posure to inclement weather, or want of cleanliness, 
may suffer from various derangements of the internal 
organs, the lungs, the liver, the kidneys, the bowels, 
etc. He has, like the rich man, a special pathology in 
certain points and very different from the last ; a pa- 
thology, moreover, due absolutely to his social condi- 
tion. 

The occupations create also special diseases. They 
may poison those who engage in them. Laad pro- 
duces chronic poisoning among those who handle it 
(painters, printers, manufacturers of white lead) ; it 
is the same with mercury (silverers of looking glasses, 
gilders, hatters). Every poison produces its special 
effect upon the system : lead upon the kidneys, the 
intestines, the brain, and mercury upon the bruin and 
the nerves. These examples might be multiplied ; 



most indispensable foods that certain micro-organ- ; they show the occupation may affect the organs, cre- 



isms, thus domesticated (». e., in the preparation. 
Tran.), show themselves incomparable chemists. 
Without them these different preparations would be 
impossible. Such is the case with bread, alcohol, wine, 
beer, the different milk ferments (koumiss, kephyr), 
cheese, sour-krout, etc. 

I cannot show you in detail the part which the 
micro-organisms have in the elaboration of each of 
these products. Besides, you all know what character- 
izes bread. Yeast is the principal agent in the fermen- 
tation. There are milk ferments, aud many other kinds 
of microbes. For alcohol, wine, and beer there are the 
different kinds of yeast, with the addition of various 
microbes and their numerous diastases, which, as the 
case may be, separate the molecules of starch and 
change them progressively, by successive separations, 
into dextrine/glucose and finally into alcohol ; oragain, 
change sugar into alcohol, or even, separating from 
the malt, make alcohol, and finally make the complex 



ate actual diseases, or induce such a state of health 
as to facilitate the invasiou of the microbe. Is it 
necessary to mention that dreadful form of poisoning, 
alcoholism, which produces its effect upon kidneys, 
heart, liver, brain ; alters all the internal organs and 
thus prepares the way for disease-producing mi- 
crobes ? . . . 

All the natural cavities of the body opening exte- 
riorly (the nose, mouth, alimentary canal) are filled 
with microbes that come from without, borne by the 
air or foods, and subsequently multiplying. There 
are even some for the skin. In the midst of these, 
there are others which are the remains of previous in- 
fectious diseases which have attacked the subject ac- 



tually cured. 

All microbes, in a normal state, live a latent life, 
often useful as we have seen for digestion, most often 
inoffensive, thanks to the resistance of the cellular 
lining of the organic cavities, thanks to the activity of 
products, wine, brandy, and beer. ... I have ; the white globules, zealous defenders of the organism, 
spoken thus at length about microbes and I have not thanks to the chemical action of organic liquids. But 
yet presented them to you. They are, as you know, when various circumstances, external conditions, or 
very inferior a^teformed of one cell, generally with an ; internal ones, modify these elements of defense, alter 
envelope. They live almost everywhere upon and in ; the texture of linings (as in the case of poisoning from 
living creatures, in the soil, water, upon solids, etc., the occupation), or when one or more of the microbes 



multiplying with extreme rapidity. They have very 
varied actions, often useful, as you have seen, or, on the 
contrary, hurtful, as you will soon see. 

Sometimes they take a rounded form, are little 
spheres with a diameter of about a half thousandth of 
a millimeter. Sometimes they are isolated, and, again, 
they are in strings composed of a more or less consider- 
able number of grains. They may present themselves 
in the form of little sticks from a half to one or two 
thousandths of a millimeter in diameter with a very 



take a sudden virulence, then the barriers of protec- 
tion are broken, the microbe enters into the interior of 
the tissues, and may determine the greatest variety of 
diseases, from pneumonia to erysipelas, meningitis or 
an abscess in the liver. 

The microbes which live outside the organism have 
equally diverse origin. We have spoken already of the 
innumerable varieties living in the soil, the water, and 
on plants which play such numerous and important 
roles. Certain ones may, under the right conditions, 



miscellaneous Notes. 

Nature reports that the Czar has authorized the 
trial of tea culture on the eastern borders of the Cau- 
casus, where the temperature is about the same as 
that of the parts of China where the plant thrives. 

Les Annalen de Physikalisehen Central Observa- 
toriums, of M. Wilds, reports that a temperature of 
— 69 "8° C. (157"64° below zero, Fah.) was registered at 
Werckojansk, Eastern Siberia, in February, 1892. This 
is the lowest temperature which has ever been regis- 
tered on the surface of the earth. 

The Hungarian government has established an In- 
stitute of Bacteriology at Budapest, intended to 
facilitate the scientific study of infectious diseases. 

Natural Science deplores the fact that there is no 
laboratory for psychological experiments in England, 
and speaks of institutions of this kind which exist on 
the Continent. Revue Seientifique (Paris), comment- 
ing upon this, says " there is only one such laboratory 
worthy the name in France," and adds, " It is in Gert 
many, but especially in America that these institutions 
are well established, and any one in England who 
wishes to start one must look to these two countries for 
his inspiration." 

The University of Edinburgh has taken steps toward 
some notable improvements. It is to have two new 
halls for public ceremonials ; a third one is to be built 
as a dormitory for the women students ; a chair of 
public health has been endowed ; and, finally, a fielri 
for athletic sports has been bought at a cost of $45,000. 

The Canary Islands possess not only the most won- 
derful climate, but an extremely fertile soil. The only 
difficulty in agriculture is the want of water. It has 
lately been found that there are great quantities of 
water in cavities of the mountains of Teneriffe. An 
English company has undertaken to get it out. They 
find that boring to a depth of a hundred feet is enough 
to procure a large supply of water. If they succeed 
in getting an unlimited supply in this way, the islands, 
which have declined in prosperity in recent years, will 
probably develop greater productivity than hitherto. 

Russian industries are developing with great rapidity. 
In the construction of the new railway train for the 
Czar and his suite, Russian materials were used, with 
the exception of axles and wheels, which were fur- 
nished by the Krupp works, at Essen. This train 
consisted of eleven carriages, made after American 
models. Unusually strong brakes were attached, en- 
abling the train to be brought to a standstill very sud- 
denly. 

« m »i 

Norwegian Cooking Stove. 

! During the last maneuvers in Russia experiments 
I were made with the Norwegian cooking stove, the 
object being to provide the troops on the march, 
within the least possible space of time, with warm food. 
The apparatus used was the ordinary camp kettle fitted 
into a thick felt covering. The soup or stew being 
placed in the kettle is raised to the boiling point, and 
then removed from the fire, the lid clamped down, the 
lfettle inserted in the sheath, and the whoje slung in 
the usual manner below the wagon. The process of 
stewing continues automatically, thanks to the heat 
retained, and even after several hours' marching the 
temperature does not fall below 100° «Fah, — Journal 
R U.S.T. 
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AN IMPROVED STEAM ACTUATED VALVE. 

The valve shown in the illustration is more especially 
designed for use with steam pumps, and is of simple 
and durable construction, very effective in operation, 
and arranged to positively control the movement of 
the main piston valve. It has been patented by Mr. 
Joseph J. Kwis, of Findlay, Ohio. The pump has 
the "usual steam cylinder, with the end inlet ports and 
central exhaust port, controlled by the usual slide 




adjustment in its pivot block, and in an outer end block 
by which it is connected with a vertical connecting rod 
extending down one side of the sash. This rod is held 
to slide in one or more guides, and has at its lower end 
a guided movement in a plate in which is pivoted a 
connected operating lever, which may be either an el- 
bow, an angle or a crank lever, forming a suitable 
handle by means of which the locking pin may be made 
to engage any one of the apertures in the rack, accord- 
ing to the position in which it is desired to adjust and 
lock the sash. 



SWISS 

valve extending into the steam chest, within which 
also is an auxiliary piston valve adapted to be directly 
actuated from the piston in the steam cylinder, the 
steam chest having a main bore and an auxiliary bore. 
Steam inlet ports lead from the auxiliary bore to the 
ends of the main bore and exhaust ports independent 
of the inlet ports, and lead from the end of the main 
bore transverselythroughthe auxiliary bore to thecom- 
mon exhaust passage. The auxiliary balanced piston 
valve sliding in the auxiliary bore has reduced por- 
tions controlling the steam inlet ports and the exhaust 
port, whereby the auxiliary piston valve is directly 
and positively actuated from the main piston rod, 
avoiding all undue friction, and positively shifting the 
main piston valve whenever the piston nears the end 
of its outward or inward stroke. In the illustration 
the exhaust is shown open at A, and enters main ex- 
haust through the opening at B. The live steam 
which supplies the recess, C, is admitted through hole, 
D. The live steam port is shown open at E, and en- 
tering steam chest at F. 

Further information relative to this improvement 
may be obtained of the Adams Brothers Company, 
the Findlay Machine and Boiler Works, Findlay, 
Ohio. 

A WIDOW SASH FASTENER. 
This is a device especially adapted for use in connec- 
tion with window sashes pivoted at their centers at top 



Protection of Iron from Rusting. 
Mr. W. Thomson, of Manchester, is continuing his 
researches into the oxidation and corrosion of iron and 
steel; and he recently published some further observa- 
tions on the subject in the Journal of the Society of 
Chemical Industry. According to this statement, Mr. 
Thomson had a number of sample pieces of thin sheet 
iron, of uniform size, weighed and painted with one 
coat of each of the paints, and weighed again; then 
left for about a week exposed to the atmosphere, and 
again weighed. The difference between the two first 
weighings gave the weight of the wet paint employed, 
which was calculated out to the square yard of surface; 
while the first deducted fromthethird gave the weight 
of dry paint. The coatings thus tested upon the sam- 
ple strips, which measured 4 inches by \% inches, 
varied in weight from % ounce for linseed oil alone to 
7 ounces for oxide of iron paint; tar weighed T56 
ounces; 'solution of pitch, 1'24 ounces; red lead, §"2A 
ounces; and so on. 

Having tried in vain the effect of spraying the sam- 
ples with a saline solution, Mr. Thomson proceeded to 
immerse the samples in a glass vessel containing suf- 
ficient saline solution to half eovereach. He observed 
that, after. two or three days, the clear solution bv'gan 
to grow turbid; and in a few days more it threw down 
a precipitate of the peroxide of iron. Some time later 
on it could be observed that the iron beneath some of 
the coatings of paint was undergoing oxidation to a 
much greater extent than others. It suggested itself 
to Mr. Thomson that if each plate of iron were placed 
in a separate glass beaker with the saline solution, the 
turbidity of the clear liquid would be some criterion 
of the progress of the rusting action. This was done in 
a case of a second series of experiments, which went to 
show that this observation is just; and Mr. Thomson 
was able to ascertain 

lead, and the ordinary paints of commerce, have com- 
paratively little protective influence on iron as con- 
trasted with red lead, for the latter showed no signs of 
turbidity in the saline solution after all the others had 
become turbid, and deposited a considerable precipitate 
of ferric oxide. Mr. Thomson further lays stress on 
the electrolytic corrosion of iron; and he suggests that, 
for the protection of large iron structures from this ef- 
fect, it might be advisable to place a large ball of zinc 
in wet ground in metallic contact with the iron of the 
structure by means of wires, which he believes would 
tend materially to prevent corrosion at comparatively 
small cost. 



AN EFFICIENT HEATING GAS BURNER. 

As shown in detail in the Scientific American of 
April 7, the base of this burner, where it is attached to 
the gas supply tube, is supplied with apertures to ad- 
mit air to mingle with the gas before it reaches the 
point of combustion, while the tube which surrounds 
the flame has air-receiving openings on its under sur- 
face and smaller air-discharging apertures in its upper 
surface, where the tube is impinged upon by theflame. 
The tube thus being raised to a high temperature, 
and correspondingly heating the air discharged there- 
from to mingle with the burning gas, is designed to 
afford the most perfect combustion, with the attain- 





WILLIAMSON 



BUZBY'S HEATING 



ment of the highest possible degree of efficiency for 
the quantity of gas consumed. The illustration repre- 
sents the practical construction followed in the applica- 
tion of the improvement recently patented by Messrs. 
John R. Williamson and Isaac W. Buzby, of Seattle, 

Washington. 

« 111 » 
A HIGH WINDMILL. 

Among the windmills shown at the late World's 
Columbian Exposition, that of the Aermotor Co., of 
Chicago, represented in the accompanying illustration, 
was perhaps the most unique and striking. It was 55 
feet from the ground to the turret of the old Butch 
windmill, from which sprang a galvanized steel tower 
paint, white 87 feet high, surmounted by a 16 foot wheel, making a 
total height of 150 feet. This windmill towered above 



KIRSCH'S WINDOW SASH FASTENER. 

and bottom, and is very simple, durable and inexpen- 
sive, and capable of quick and easy manipulation. It 
has been patented by Mr. Richard Kirsch, of Bay 
Ridge, L. I., N. Y. Near the upper central pivot of 
the sash an outwardly projecting rack is secured to 
the window frame, the rack being preferably of a quad- 
rant form, and having a downwardly projecting flange 
which serves as a stop to prevent the sash from passing 
over a center line when opened. Extending across one 
side of the top rail of the sash, and passing adjustably 
through a block adapted to act as a pivot, is a locking 
lever, one end of which works in a bracket-like guide 
secured to the sash, there being at this end an adjust- 
able locking pin adapted to engage one of the apertures 
of the rack. The locking lever is capable of lateral 



The Germ of Smallpox, 
Professor Guamuri, of the University of Pisa, is of 
the same opinion as that published by him in 1892, in 
the Archivi di Scienze Mediehe, viz., that the process 
of pustulation, both of cowpox and smallpox, is origi- 
nated by a parasite which develops in the epithelial 
cells. He has studied both the morphology and biolo- 
gy of this organism. It is capable of amoebic move- 
ments, which can be seen on examination of lymph 
taken from the initial vesicle at the temperature of the 
human body. By this process Professor Guamuri has 
also verified the multiplication of the parasite under 
the microscope, and the fact of phagocytosis by poly- 
nucleated leucocytes. With, a stain of gentian and 
methylene, the structure of this low organism may be 
studied. It consists of a roundish body with a clear 
outline. Professor Guamuri has succeeded in repro- 
ducing the parasite in the cornea of rabbits with inocu- 
lation of the same lymph, and he has verified the fact 
that no other source of irritation is capable of produc- 
ing anything of the appearance of the same parasite in 
the cornea. Professor Guamuri believes that it is a 
zooparasite belonging to the class of rhizopode, and 
that it is the cause of both cowpox and smallpox. 



A Home for Truants. 

Boston is soon tohave a home school fortruants and 
troublesome boys. They are to be gathered into fami- 
lies of about twenty-five, under the care of a superin- 
tendent and his wife. A teacher of rare gifts of mind 
and heart is to be assigned to each group, and under 
his direction, three hours a day are to be devoted to 
study. The boys are to do all the household work 
and to cultivate the estate of thirty acres where the 
home is to be placed. 

They are also to devote four hours a day to training 
for occupations to be had in the city. 

The instruction on Sunday morning is to be moral 
and religious, and in the afternoon it is to be de- 
nominational. 




A HIGH WINDMILL. 
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all competitors at the Fair, and around the lower 
structure was a balcony nearly 150 feet in circumfer- 
ence, from which an impressive idea of the height of the 
tower was obtainable. 



THE BICYCLE UPON BAILS. 

It is from Russia this time that comes to us a curious 
cycling apparatus. The accompanying engraving re- 
produces a photograph taken in the vicinity of Mos- 
cow a few hours previous to the passage of the imperial 
train. Some Russian gendarmes, one of whom is 
seated upon the apparatus, have just made an inspec- 
tion of the track. The Czar may now pass, as there is 
nothing to be feared from the Nihilists ! 

As will be understood, the person in the center is 
utilizing a sort of bicycle for his police service which 
rolls upon the rails of a railway track. In reality, the 
word bicycle is a misnomer for this apparatus, which 
rests upon three wheels. Through its two principal 
wheels it rests upon the rail to the right, but is kept in 
equilibrium by a metallic arm terminating, on the rail 
to the left, in a small wheel. It is a crude apparatus, 
moreover, whose two heavy main wheels are con- 
nected by a compact body, the various parts of which 
are roughly shaped, and which weighs no less than 
110 pounds. 

As primitive as the machine is, however, it exhibits 
some very original peculiarities. It is actuated both 
by the arms and legs of the rider, and thus puts one 
somewhat in mind of the Valere running machine. 
Here, the rider, not having to occupy himself with the 
steering of the machine, since the latter, being fitted 
to the rails, follows all the curves thereof, devotes his 
entire attention to its propulsion. Two levers, actu- 
ated by the arms, are, through a slide at their lower 
extremity, connected with each of the cranks of the 
bicycle. It will be remarked that, contrary to the ar- 
rangement of the Valere machine, which causes its 
rider to take an ambling gait (that is to say, causes 
him to put forward at the same time the leg and arm 
of the same side), the Russian railway bicycle employs 
the ordinary gait of man's trot, that is to say, causes 
the rider to put forward at the same time the right 
arm and left leg, and reciprocally. 

We shall not expatiate here upon the genuine ser- 
vices that may be rendered by this inexpensive and 
very rapid apparatus, which necessitates scarcely any 
cost of maintenance and which one man can easily re- 
move from the track, in order to allow a train to pass, 
and afterward replace upon the rails. It is too evident 
that the switchmen, inspectors and engineers of rail- 
ways would find it of great interest to utilize it accord- 
ing to circumstances. 

Much is being said about military cycling ; we are 
not so very sure whether in time of war railways would 
not be the only routes cyclable. We may remark, how- 
ever, that this homely Russian apparatus is not an in- 
novation, but far from it. Almost from the inception 
of cycling it has been understood that the railway is 
the most practical, the surest and best rolling road- 
way. The oldest example of cycling upon rails that 
we know of is mentioned in the Albany Courier of 
August 20, 1869, which states that upon the banks of 
the Mohawk, two landowners had had constructed for 
themselves, in order to visit their possessions, small 
cars that they actuated by their arms and legs upon 
the railways. 

This journal adds that one evening, in a fit of 
jealousy, the two inventors ran into each other upon 
an embankment one hun- 
dred feet in height, in a 
sort of real Yankee duel, 
and that the cars were 
smashed and one of the 
duelists was killed out- 
right. Without dwelling 
upon this perhaps fanciful 
story, we shall further re- 
call that at Paris, on the 
28th of December, 1887, the 
military engineers, repre- 
sented by Capt. Houdaille, 
tried a railway quadricy- 
cle, constructed by Mr. 
Vincent, upon the line of 
the East, near Villette. A 
speed of 18 miles per hour 
was obtained. Unfortun- 
ately the apparatus weigh- 
ed 198 pounds, and for this 
reason was abandoned. 
Afterward, Truffault, the 
bicycle manufacturer, who 
played so important a part 
in the history of cycling, 
established after the man- 
ner of the Americans a 
railway quadricycle that 
weighed but 56 pounds, 
and gave a speed of 24 
miles per hour upon a 
level. The Brench state 
railways began some ex- 



periments in 1891. It is now 1894, and the experiments 
are being carried on without any conclusion as yet. It 
is- fortunately necessary now to rely much in France 
upon the example of Russia. — La Nature. 



THEODOB BILLBOTH. 

One of the brightest stars in medical science — the 
last of the triple star — Langenbeck-Volkmann-Bill- 
roth — is extinguished. 

Theodor Billroth was born April 26j 1829, at Bergen, 
on the island of Rugen. His father, who was pastor 
at Bergen, died early, leaving the son to be brought 
up by his mother. Later he went to school at Greifs- 




THEODOB BILLBOTH. 

walder, and in the years 1848 to 1852 he studied medi- 
cine in Griefswald, Gottingen and Berlin. He carried 
his studies farther than many, working as diligently 
at the natural sciences as at medicine. 

In addition to the, usual journeys to Vienna and 
Paris for the purpose of study, Billroth had a thor- 
ough drill in the surgical clinic in Berlin, where he 
acted as Langenbeck's assistant in 1853. The master 
soon recognized the ability of the youth in working 
out microscopic, anatomical and histological questions, 
and the importance of such fundamental investiga- 
tions for practical surgery. Thus we , see him here 
occupied chiefly with study of an anatomical and 
physiological nature, and with experimental patho- 
logical work which paved the way for a new era in 
Surgery. With wonderful adaptability he studied 
many subjects during his seven years in Berlin. Em- 
bryonic studies led him to an understanding of the 
development of the blood vessels and a careful study 
of unhealthy formations. He also produced at this 
time an excellent work on " Umwandlung von Muskel- 
und Nervengewebe ", ("Transformation of Muscle 
and Nerve Tissue"), an' historical study of the treat- 
ment of gunshot wounds from the fifteenth century 



of Pathological Histology"), an especially important 
work that brought to light much that was new. 

It took him only ten years to rise from the position 
of student to that of professor and scientist. In 1859 
he was called to Greiswald as professor of pathologi- 
cal anatomy. Fortunately for surgery, he refused this 
flattering call, but two years later he accepted a call as 
professor and director of the surgical clinic in Zurich. 
He left here in 1867 for a similar position in Vienna. 
When in the Swiss high school his great industry and 
brilliant surgical talent showed to advantage, and his 
methods of work here, following up the questions of 
the day in his studies and his teaching, are set forth 
not only in his " Clinical Reports," but also in his 
" Fifty Lectures on General Surgical Pathology and 
Therapeutics," a work of classical value and universal 
importance that lived through many editions and was 
translated into all civilized languages. In Vienna he 
continued to publish his experiences in " Clinical Re- 
ports," and heand Pitha produced the great compila- 
tion "Handbuch der Allgemeinen und Speciellen 
Chirurgie " (" Handbook of General and Special Sur- 
gery"), which is prized by physicians in all parts of the 
world as a mine of surgical experience. 

Lister's epoch-making discovery of the use of anti- 
septics in operations, which opened to surgery hereto- 
fore unsuspected paths, was not without its effect on 
Billroth. He was one of the first in Germany to ac- 
knowledge and appreciate the importance of the anti- 
septic method. With his accustomed zeal he under- 
took the study of the suppression of surgical fevers 
and diseases,- but he was not tempted even by his great 
success to perform unnecessary ■ operations. Step by 
step he followed up carefully the branch of surgery 
which had been so suddenly opened, and we have to 
thank him for many operations in internal surgery 
that are of the greatest importance in - saving life, and 
such as no one had dared to perform before. Among 
these we may mention the removal of the larynx and 
the resection of the pylorus end of the stomach, which 
added new leaves to his crown of laureL This was be- 
fore the time of Koch ; but Billroth was then a pioneer. 
By his work on the vegetable nature of the septic 
coccus bacteria, he increased the knowledge of wound 
infection so that he might be called the apostle of anti- 
septic surgery. 

His ability in two other branches should be men- 
tioned here, viz., that of military surgery and popular 
authorship. As a result of his voluntary service in 
the Franco-German war, he presented the medical 
world with " Chirurgischen Briefen ans den Kriegs- 
lazarethen von Weissenburg und Mannheim," 1872 
(" Surgical Letters from the Hospitals of Weissenburg 
and Mannheim "), as well as with his dissertations on 
the transportation by railroad of those wounded and 
taken ill on the field (1874). As a teacher of the peo- 
ple he published, in 1881, a handbook on "Die Krank- 
enpflege im Hause und im Hospital " ("Care of the Sick 
at Home and in the Hospital "), that has been univer- 
sally translated, and shows how a true German savant 
can present questions of hygiene in a form that is 
agreeable and at the same time comprehensible to the 
uninitiated. 

- Billroth has taught many famous pupils, and the 
students' thorough appreciation of his ability as a 
teacher is shown by the document which they pre- 
sented to him on the occasion of the anniversary of his 
fiftieth term at Vienna (1892). In his "Lehren und 



to the present time, and his "Beitrage zur Patholo 
gischen Gewebelehre" (" Contributions to the Science] Lernender Medicinischen Wissenschaf ten " ("Teaching 

and Learning Medical 




BICYCLE FOR THE INSPECTION OF RAILWAY TRACKS. 



Science "), 1876, be made a 
valuable gift to those who 
are interested in reform in 
medical instruction. 

Billroth was a person of 
the greatest charm ; his 
finely formed head, clear 
eye, and brilliant orato- 
rical, gifts will long be re- 
membered by all who knew 
him. He was a real " path 
finder" for his associates, 
his bold and successful 
methods of performing 
operations restored thou- 
sands of suffering people 
to health, and being ex- 
tremely self-sacrificing and 
magnanimous, he was a 
true benefactor to the sick 
and a fatherly friend to 
the student. — lllustrifte 
Zeitung. 

*-*^! 

The strongest animals 
in the world are those that 
live on a vegetable diet. 
The lion is ferocious, rather 
than strong. The bull, 
horse, reindeer, elephant 
and antelope, all conspicu- 
ous for strength, choose a 
vegetable diet. 
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[ChautauQuan.] 
What Is Chemistry « 

Everybody who thinks must be impressed by the 
great variety of things found on this earth, and the 
question, What does the earth consist of ? must often 
suggest itself. Among the important results reached 
in studying the things around us is this, that notwith- 
standing their great variety they are made of simple 
things, and these in turn of still simpler — that there 
are, in fact, only about seventy distinct kinds of mat- 
ter, and that all the complex things around us are 
made up of these seventy elements. The solid crust of 
the earth, as far as it has been possible 



gases, hydrogen, oxygen, and nitrogen, and the solid 
element carbon, most familiar to us in the form of 
charcoal. Life would, therefore, be impossible. 

— ■ * id* 

New Cave Discoveries at Mentone. 
The first discovery of a skeleton and some other re- 
mains at Mentone, Prance, was made in 1872. 

In January last another skeleton was found. It is 
that of a man almost six and a half feet tall ; it was ly- 
ing on the back with the left hand under the head. 
Around it were bones of animals, perforated shells and 
stag's teeth. Near by were a very sharp unused flint 
to investigate knife and a crystal of carbonate of lime. In the neigh- 



borhood vertebra of the mammoth and what appears 
to be a paleolithic stone implement were found. — 

Globus. 

*-<■*■»-* 

A DEVICE ENABLING THE TYPEWRITE E TO SEE 

AND BEAD WORK AS IT IS WRITTEN. 
One of the annoying features of several of the most 
deservedlypopular of the typewriting machines is the 
fact that the carriage has frequently to be lifted, that 
the operator may examine the work as it progresses. 
Oxygen, the element, is also a colorless, tasteless, in- ' The necessity for this is obviated by a simple device re- 
odorous gas. It does not burn, but burning things ; cently introduced and styled the " Typewriter Prism," 
.burn with much increased brilliancy in it. When hy- ' a rod of polished cut glass fastened to the carriage be- 
drogen and oxygen aremixed together in a vessel under jneath the impression roller. Two of its sides are flat 
ordinary conditions, no action takes place. They mix : and inclined to each other at an angle of 45 degrees, 
thoroughly, forming a mixture that is also a colorless, : and the third side is a strong cylindrical curve, per- 



it, all living things, both animals and plants, the air 
and water, consist essentially of twelve elements. The 
elements do not, as a rule, occur as elements. They 
are generally found in combination with one another. 
Oxygen and nitrogen are, to be sure, found in the air 
as elements, uncombined; but such familiar substances 
as water, salt, and quartz consist of elements in com- 
biuation. Thus water consists of hydrogen and oxy- 
gen. Hydrogen, the element, is a colorless, tasteless, 
inodorous, and very light gas that burns readily. 



tasteless, inodorous gas. If a spark is applied to this 
mixture, a violent explosion occurs, and this is the sig- 
nal of a great change. The two gases have entered 
into chemical combination; they are no longer the 
gases hydrogen and oxygen; they have entered into 
combination and now form the liquid water, a sub- 
stance with properties entirely different from those 
possessed by the constituents. 

Again, chlorine, the element, is a greenish-yellow gas 
that acts violently upon other things and causes 
changes in them. Inhaled even in small 
quantity it gives rise to distressing symp- 
toms, and in larger quantity it causes 
death. Its odor is extremely disagreeable. 
Sodium, the element, is an active substance 
that has the power to decompose water and 
set hydrogen free. When chlorine gas is 
brought together with sodium, thetwo com- 
bine chemically and form the well known 
compound salt, or, as the chemist calls it, 
sodium chloride. Prom this the elements 
chlorine and sodium can be obtained by the 
chemist. These two examples serve to show 
what is meant by chemical combination and 
by a chemical compound. Chemical com- 
pounds are generally found mixed with other 
compounds. This is shown, for example, in 
many of the varieties of rocks, as granite, 
which consists of three different chemical 
compounds. It is shown much more striking- 
ly in living things, all of which are made up 
of a large number of chemical compounds, 
mixed, to be sure, not in a haphazard way, 
but beautifully adjusted' and working to- 
gether in wonderful harmony. Just as 
elements combine chemically to form compounds, so 
elements act upon compounds and cause changes in 
their composition. Thus, oxygen is constantly acting 
upon other things, sometimes slowly, but, in the case 
of fire, rapidly and with tremendous energy. It is com- 
monly said that fire destroys things. In fact, it changes 
their composition, and the principal products of the 
change are gases. This kind of chemical change is the 
most familiar that is brought about by the action of an 
element upon compounds. Compounds, too, act upon 
compounds, and cause an infinite number of changes 
in composition. Thus the food we j<artake of consists 
of chemical compounds. In the body these compounds 
find others and they act upon one another so as to re- 
pair the wasted tissues and cause growth. The gas 
known as carbonic acid, that is contained in the air, 
acts upon the compounds in the leaves of plants and 
causes changes that are absolutely essential to the life 
and grdwth of the plant. 

Look, then, in any direction and you will see evi- 
dence of changes in composition that are constantly 



fectly reflecting the writing and presentingitrightside 
up and in normal position to the eye of the operator. 

The accompanying engraving illustrates the appli- 
cation of the improvement to the Smith-Premier ma- 
chine, the position of the prism being shown by 
dotted lines on and in a broken-away portion of the 
impression roller. The prism can also be adjusted 
with best results to the Remington, Caligraph and 
Yost machines. 

The prism in no way interferes with the operation 




TYPEWRITER PRISM APPLIED TO SMITH-PREMIER MACHINE. 



of the machine, and when a letter has been omitted 
or a wrong letter struck, the carriage; can be instantly 
moved to the desired point and tha correction made 
without lifting the carriage to locate the error, while 
it is the only device yet invented enabling the oper- 
ator to tabulate conveniently. The prism has been in 
use in the office of the Scientific American for some 
time and has given much satisfaction. A great many 
operators are using this improvement, of which Mr. 
Birket Clarke, 106 Pulton Street, New York, is the 
general agent. 



Liquid* and Gases. 

It requires some effort of imagination to think of a 
gas so compressed as to have a density nearly equal to 
the density of water, and to possess the consistence of 
tar or of honey; very slightly compressible, like a 
liquid, and nevertheless a gas. So we need not wonder 
that even physicists, who at times are bold enough in 
their hypotheses, were rather slow in accepting a con- 
ception so widely different from our daily experience of 
taking place, and that are essential to the existence of S liquids and gases. Such a state of matter is, however, 



the world as it is. These changes in composition and 
the compounds themselves that are involved in the 
- changes form the subject of chemistry. In the light of 
what has been said it is clear that chemistry must be a 
very broad science. Remembering that chemical ac- 
tion is the cause of the formation of chemical com- 
pounds, that without chemical action the compounds 
would cease .to exist and would be ro jived into their 
elements, it is impressive to think wnat would take 
place if chemical action should cease. Most of the 
things familiar to us could not exist. The solid por- 
tions of the earth would, to a large extent, be replaced 
by the element silicon, something like charcoal, and b y 
oxygen and a few metals such a s sodium, potassium, 
and aluminum. Water would be resolved into the two 
gases hydrogen and oxygen. All living things would 
fall to pieces, and in their place we should have the 



known; it has been observed in our laboratories, and 
its existence ' was indicated as early as 1822, by Cag- 
niard-Latour, and later on by Faraday. But" it was 
only in the seventies, after two such bright minds as 
the Belfast professor, Andrews, and the Russian pro- 
fessor, Mendeleeff, came — the one through experiment 
and the other theoretically — to recognize its reality and 
significance, that scientists came round to the view 
that matter may exist in a state intermediate between 
its liquid and gaseous states. The idea is now generally 
accepted, and during the last five and twenty years 
immense researches have been made upon or in con- 
nection with this subject. Andrews made his discovery 
while liquefying carbonic acid gas. Unlike oxygen or 
nitrogen, which both require very low temperatures 
for being brought into their liquid state, carbon diox- 
ide liquefies very easily. At the temperature of the 



freezing point it is sufficient to exert upon it a pressure 
thirty-six times greater than the pressure of our atmo- 
sphere to have it as a liquid, the density of which is 
four-fifths of the density of water. If its temperature 
be raised to 59° Fahrenheit, a pressure of 52 atmo- 
spheres is again sufficient to overcome the tendency of 
its molecules toward scattering in space ; it becomes a 
liquid. 

But when Andrews took the same gas at a tempera- 
ture of 96°, he could exert upon it a pressure of 108 at- 
mospheres and more without seeing any traoes of 
liquefaction. Under this pressure the gas was reduced 
to ^f^ part of the volume it occupied at the freezing 
point; its density was equal to the density of liquid car- 
bonic acid, and yet it was not a liquid, although, like 
a liquid, it yielded but little to a further increase of 
pressure. However, as soon as its temperature was 
brought below 88° — the pressure remaining the same — 
the gas was found to be in a liquid state, without any 
alteration of its volume, or any sudden evolution of 
heat, having taken place. *A temperature of 88° is thus 
its critical point. Below that limit its liquefaction is 
easy; above it, it is impossible. Further experiments 
convinced Andrews that other gases behave in the 
same way at their own critical temperatures, and he at 
once understood the philosophical bearing of his ob- 
servations. There is, he wrote, a close and intimate 
connection between the ordinary gaseous and the ordi- 
nary liquid state of matter. The two are but widely 
separated forms of the same condition, and they may 
be made to pass into one another by a series of grada- 
tions so gentle that the passage shall nowhere present 
a breach of continuity. From carbonic acid as a per- 
fect gas to carbonic acid as a perfect liquid the tran- 
sition may be accomplished by a continuous process. 
But if any one ask whether the carbonic acid, taken at 
a temperature above its critical point, be in its gaseous 
or liquid state, the question does not admit of a posi- 
tive reply. It stands " nearly midway between the 
two, and we have no valid ground to assign 
the one or the other." As to the explanation 
of this state, it must be sought for in the 
cohesion between the molecules; and further 
research, he added, will probably disclose 
the, continuity of the liquid and solid states 
as well. 

Andrews came to his discovery by starting 
from the gaseous state of matter; Mendeleeff 
came to the same discovery by starting from 
the liquid state. All liquids, he wrote in 1861, 
have a certain cohesion between their parti- 
cles ; this is what distinguishes them from 
gases ; but the heating of a liquid stea.dily 
diminishes its cohesion, and consequently 
there must be for each liquid a certain tem- 
perature (the absolute boiling point) at 
which cohesion between its particles must 
entirely vanish, so that at and above that 
temperature it cannot exist as a liquid. It 
must then form a gas, and so long as it has 
not been cooled below the above limit, no 
amount of pressure will be able to restore it 
to its liquid state. Thus, starting from the 
two opposite ends of the scale, Andrews and 
Mendeleefl 1 -ame to identical conclusions. Deduction 
and induction had joined hands. It is now known that 
their generalization was correct. All physical bodies 
have their oritiCal temperatures or absolute boiling 
points, above which they cannot exist as liquids, what- 
ever pressure they might be submitted to. For water 
this critical point is 689" of the Fahrenheit scale; for 
ether it is 383° or 386°; but for several gases it lies so deep 
that in order toliquef y them one must approach the ab- 
solute zero (459° below the freezing point), at which no 
thermic vibrations exist and even chemical affinity dis- 
appears unless stimulated by electricity. Thus, oxygen 
must be cooled down to 299° below the Fahrenheit 
zero, and nitrogen to — 315° in order to be liquefied; 
while the critical temperature of hydrogen must be 
still lower — somewhere about 360" of cold. This is why 
Professor Dewar, who liquefies air in an open tube — 
th£,t is, at the ordinary atmospheric pressure — could 
not yet liquefy hydrogen in the same way; and Amagat 
saw this gas at the ordinary temperature of our rooms 
remaining a gaSi even under a pressure of 2,800 atmo- 
spheres, when it was squeezed within one-thousandth 
part of its previous volume. — Prince Kropotkin, Nine- 
teenth Century. 

-± « ! « ! ♦ 



Opening of the Exhibition at Lyons, France. 

The great Exhibition of Arts, Sciences, and Indus- 
tries was opened at Lyons April 29. A throng of con- 
spicuous men attended the ceremonies. The whole 
Cabinet was present, but the President was unable to 
come. The exhibition, although formally opened, is 
far from ready for the public. The interiorof the main 
building is still in the hands of the carpenters and the 
decorators. The main building covers 5,000 square 
yards, and is surmounted with a fine cupola. There 
are large pavilions for exhibits of viticulture and 
agriculture, greenhouses, and buildings for the fine 
arts. 
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How to Mak» Magnet*. 

To the Editor of the Scientific American : 

It is frequently asked, "how to make and charge 
magnets." It is somewhat a vexed question. The 
plan of touching the steel to be magnetized to the 
pole of a dynamo is beset with this difficulty : The 
field is so large, and the currents so strong, that if one 
pole of a U magnet is laid on the pole of a dynamo, 
the influence of the .polarity of the dynamo will ex- 
tend beyond the contacting pole of the U magnet and 
partly destroy the polarity that should arise in the off 
or farthest pole of the U magnet. I have devised 
and successfully used a plan that I give to the readers 
of the Scientific American. First, I take good tool 
steel, harden at the ends, and draw the temper to a 
• bluish straw color or edge tool hardness. Next, take 
a piece of one inch iron gas pipe, about eight inqhes 
long, then fill the hole from end to end with one 



original four several hundred smaller asteroids have 
been found, and now celestial photography is adding 
dozens of them to the list-- every year. Some of these 
are, no doubt, only five miles or less in diameter. On 
a 5-mile world, if it had the same average density as 
the earth, a 200-pound descendant of Adam would 
weigh only two ounces; and a cannon ball dropped 
from his hands would require a quarter of a minute to 
reach his toes ; and it wouldn't hurt when it hit. He 
could hurl a stone that would weigh a ton on the earth 
with such velocity that it would escape from the attrac- 
tion of the little world and never come back to it. 

The May moon begins its career on the 5th at 9:42 A. 
M., attains first quarter oft the 12th at 1:21 A. M., fills 
on the 19th at 11:48 A. M., and reaches last quarter on 
the 27th at 8:04 P. M. Its visible course lies through 
many interesting constellations. As it emerges from 
the sun's rays it enters Taurus, meeting Jupiter and 
the Pleiades on the 6th. From Taurus it enters Gem- 
ini, passing on the way through a part of Auriga. On 
the evening of the 9th it will be near the celebrated 
twin stars, Castor and Pollux, and will serve to point 



quarter inch iron rods, filling the interstices with 

smaller iron wire. Dress both ends smooth. Now, if \ them out to those who do not already know them, 
there is a friendly street car or electric light dynamo \ Crossing Cancer, with its strange glimmering " bee- 
in reach, apply one end of the gas pipe to either pole \ hive," and its sprawling lines of stars outstretched in 
of the dynamo, and draw the U magnet at right I true crab fashion, the moon will enter Leo and be near 
angles with the end of the pipe that sticks out. Apply ! the bright star Regulus on the. evening of the 12th. 
the U steel about half way from the bend to the point | Having traversed Leo, it will be found on the 15th in 
or pole. Draw the U then down to the point until it 1 Virgo, south of the great Field of the Nebulas, where 
leaves the pipe, then draw the U away, and apply in , those mysterious objects are scattered like thistle down 



the same manner again, using care not to approach 
the U any nearer to the dynamo than the outer end of 
the gas pipe. Then take the gas pipe to the other 
side of the dynamo and treat the other pole of the U 
in the same way. I made a magnet in this way that 
held up four and. five-eighths its weight, which is es- 
teemed excellent magnetism. Boy A. Crihfield. 

[The above plan answers very well, but two rods of 
iron applied one to each pole would probably prove 
more effective. It would be necessary to clamp the 
two bars rigidly to prevent them from being drawn 
into contact with each other. — Eds.] 



[Fbok the Sen, New Yobs.] 
The Starry Heaven* In May. 
The Lion watches in mid-heaven and Saturn rules 
the night. At 8 o'clock in the evening at the beginning 
of May the constellation Leo may be seen upon the 
meridian, its star-marked figsre of a sickle standing 
upright in the sky near where tbe sun had been at 
noonday. Following Leo from the east comes Virgo, 
made doubly beautiful and interesting at this time be- 
cause of the presence of the planet Saturn near its chief 
star Spica. Saturn is the brighter of the two, and is 
situated about five degrees north of Spica. By 10 
o'clock they are so high up toward the meridian that 
Saturn can be studied to advantage with a telescope. 
Its rings are slowly opening wider, and the spectacle 
they present is unmatched in any part of the universe 
yet brought within the reach of human eyes. The 
nearest approach to the form of Saturn's rings that I 



over the face of the sky — an unfinished corner of crea- 
tion which might "well represent that wild abyss of 
chaos through which Satan took his flight when, as 
described by Milton, he went in search of the new- 
born earth : 

Flattering his pinions vain, plump down he drops 

Ten thousand fathom deep, and to this hoar 

Down had been f ailing, had not by 111 chance 

The strong rebuff of some tumultuous cloud, 

Instinct with flie and niter, hurried him 

As man; miles aloft ; that fury strayed, 

Quenched in a boggy Syrtls, neither sea. 

Nor good dry land, nigh foundered on he fares, 

Dreading the crude consistence, half on foot, 

Half flying, . . . 

O'er bog or steep, through strait, rough, dense, or rare, 

With head, hands, wings, or feet, pursues bis way, 

And swims, or sinks, or wades, or creeps, or flies. 

Unfortunately the light of the moon renders the ob- 
servation of nebulffl exceedingly difficult, and the 
reader who wishes to explore this wonderful region 
with a telescope must wait until the end of the month, 
when, in moonless nights, the pale gleam of these un- 
housed ghosts of the sky, these uncreated worlds, will 
tantalize the sight, and awaken in him a new sense of 
the mystery of the universe. 

Having passed close to Saturn on the 16th at noon, 
the moon will cross from Virgo into Libra, and will, on 
.the morning of the 18th, pay its respects to Uranus. 
Thence on into Scorpio Diana's course will lie, and as, 
on the morning of the 20th, she passes Antares, that 
great red sun, which conceals a smaller bright green 



much worse it would be if we lived on Mercury. This 
world of ours evidently does not deserve the evil repu- 
tation that some people would fasten upon it. Our 
worst discomforts assume a pleasant aspect when com- 
pared with roasting on Mercury or freezing on Saturn. 

Butthere'.is another thing to be considered about Mer- 
cury : apparently it is not blessed like the earth with 
the rapid alternation of day and night. Signor Schia- 
parelli, "the authority of whose eyes is great among 
astronomers, says Mercury keeps the same side always 
facing the sun. If so, that world has a day hemisphere 
and a night hemisphere. Which is inhabited, if either ? 
Can people live where the sun never shines ? Can peo- 
ple live where the sun always shines ? If they can en- 
dure the unending night on the sunless side, they may 
have some compensations ; they can see Venus and 
they can see the earth, both more brilliant in their sky 
than any star or planet ever is in ours. On the other 
hand, if they choose to live on the sunward hemisphere 
of their world, their lot cannot be altogether a happy 
one. Accustomed as they may be to a greater heat 
than we endure, they yet have to face most trying al- 
ternations of temperature. They are now rushing 
toward perihelion with fast increasing velocity, for 
Mercury travels 85 miles in a second at perihelion 
and only 23 at aphelion, and we may well pity them as 
they whirl along out of our sight behind the sun, for 
three weeks from before the end of May they will be 
broiling under a temperature much more than twice 
as hot as that from which they suffered only three 
weeks previously. 

But if this picture is unpleasing to the imagination, 
we can substitute for it another, in which Mercury 
appears as a barren rockbound globe — hot, dry, and 
hard-baked by the close and unclouded sun. And, 
indeed, the latest results of investigation favor the 
.view that Mercury is a lifeless planet. But has it been 
always so ? Garrett P. Serviss. 



have ever seen in the heavens is presented by a little I luminary in its blaze, her form will show the first evi- 



nebula in the constellation Gemini, which I had the 
pleasure of viewing through the Lick telescope with 
Prof. Barnard last autumn. With most telescopes this 
object appears only as a rather curious planetary nebu- 
la, but with t"he great glass on Mount Hamilton it isseen 
to consist of a round,nebulousdisk,having a star set in 
its center, and something like half way from the center 
to the circumference of the luminous disk is a circular 
division, looking exactly like a narrow black ring en- 
compassing the star, and sharply contrasted with the 
glow of the nebula within and without. It seems im- 
possible to resist the conclusion that this phenomenon 
possesses a real resemblance to the rings of Saturn, but 
in place of a planet it presents a son, and, instead of a 
system of meteor itic rings 170.000 miles across, it shows 
us circles of glowing nebulous matter that may well be 
hundreds of millions of miles in diameter! 

It ought to be the aim of every educated person to 
get a look at Saturn with a powerful telescope at least 
once in a lifetime. The first glance may be disappoint- 
ing, but the second will make an unfading impression. 
There is no science in which seeing begets thinking as 
it does in astronomy. 

But while Saturn holds the place of honor during 
the month, its more distant planetary comrade, Uranus, 
commands attention also. On the third, Uranus, still 
remaining near the star Alpha in Libra, will be in op- 
position to the sun, and in the best situation for tele- 
scopic observation. ' ' 

It i s a curious fact that all four o f the first discover- 
ed asteroids, Ceres, Pallas, Juno, and Vesta, are now 
visible simultaneously, andjthree of them, Ceres, Pallas, 
and Vesta, are in the constellation Leo. Juno is in Ser- 
pens, just above Libra, and some 15 degrees from 
Uranus. Unfortunately 'none of them can be seen [four and a half times as great as the earth receives, 



dence of decay ; from tbe full moon phase she will have 
begun to decline toward last quarter and toward ex- 
tinction. On the 21st she will be in Sagittarius, wad- 
ing through the. broad shallows of the Milky Way, 
which there spreads wide and divides into currents and 
pools interspread with islands of stars. On the 24th 
she will be in Capricorn ; on the 27th in Aquarius, and 
at 8 o'clock in the morning of the 28th she will be very 
close to the planet. Mars. From Aquarius she will pass 
into Pisces and Aries, and her fading form, become 
now a very thin crescent, will disappear in the rays of 
the morning sun at the opening of June, until, rejuve- 
nated, she shines again in the sunset glow, the celes- 
tial queen of the month, of roses. 

Both Mars and Venus will remain morning stars 
during May, but Venus is fading, and Mars has not yet 
come into a position to command general attention. 
Next summer and autumn the eyes of the world will be 
upon him. Then the poet's dream will come true : 

And the first watch of night is given 
To the red planet Mars. 

Mercury will be hidden in the sun's rays during the 
month, but it is interesting to follow. that little world 
with the mind's eye, for on the night of the 22d Mercury, 
then on the opposite side of the sun from us, will be in 
perihelion, or at its nearest approach to the sun. 
This means a great deal more for Mercury than it does 
for the earth. Our distance from the sun varies only 
about 8,000,000 -miles, which cuts no great figure in a 
total distance of more than 90,000,000. But Mercury, 
whose average distance from the sun is only 86,000,000 
miles, is at perihelion 14,000,000 miles nearer to the solar 
furnace than at aphelion 1 When furthest from the 
sun that planet endures a degree of heat more than 



Sand as a Filtering Medium. 

Dr. G. Gore has communicated to the Birmingham 
Philosophical Society the results of an experimental 
research on the "Decomposition of Liquids by Contact 
with Powdered Silica." By placing a solution of an 
acid, salt, or alkali, of known composition, which had 
no chemical action upon pure precipitated silica, in a 
stoppered bottle, adding to it 50 grains of the silica, 
thoroughly agitating the mixture, and after sixteen 
hours analyzing the portion, he found the chemical 
composition of the film of liquid which adhered to the 
powder to bestrongerin the chemical than the solution 
itself. The amount of solid abstracted from the solution 
varies with the kind of powder employed, its degree of 
fineness, the kind of dissolved substance, the proportion 
of powder to it, the kind of solvent, the proportion of 
solvent to powder, the proportion of dissolved sub- 
stance to solvent, and, in a small degree, with the tem- 
perature. The union takes place quickly, and pro- 
longation of the immersion has but little influence. 
Finely precipitated silica possesses the property in the 
greatest degree, and alkaline substances are the most 
affected ; with very dilute alkaline solutions more than 
80 per cent of the dissolved substance was abstracted 
by the silica. The results appear to throw some light 
upon the purification of water by filtration through 
the earth and upon agriculture, and to show that the 
alkaline constituents of soils are retained much more 
by the silica than by the alumina. The effects of silica 
upon weak solutions of potassium cyanide indicate that 
the great loss of the latter substance in the commercial 
process of extracting gold and silver from powdered 
quartz is largely due to the "adhesion'' of that salt to 
the silica. The results obtained with a very weak solu- 
tion of iodine indicate a possible method of extracting 
the latter substance from solutions. 



with the naked eye. These are the little planets whose 
discovery early in the present century led to the the- 
ory, now generally abandoned, that they were the 
fragments of an exploded world. The largest of them, 
Vesta, is probably not less than 300 or more than 500 
miles in diameter. But since the discovery of the 



while when it is nearest to the sun, as it will be on May 
22, it broils under a temperature eleven times as intense 
as that with which the sun warms the earth. All the 
water must be steam on the planet Mercury, except, 
perhaps, around the poles. As the summer heats come 
on we may possibly find some comfort in thinking how 



Limit or Employers' Liability. 

An employe of the Buffalo Car Company was in- 
jured four years ago by the breaking of a belt on a 
planer, one eye being destroyed. He sued for damages 
in the Supreme Court before Judge Childs, in 1890, and 
the case was dismissed without the defense being heard. 
A new trial was -granted by the General Term. This 
was held before Justice Ward in 1892, and resulted in 
a verdict of |3,000 for the injured man. The car com- 
pany appealed and the judgment was sustained. The 
case' was then carried to the Court of Appeals, which 
has just decided in favor of the car company. In the 
review of the case this statement is made : 

"The master does not guarantee the safetyofhis ser- 
vants. He is not bound to furnish them an absolute- 
ly safe place to work in, but is bound simply to use 
reasonable care and prudence in providing such a place. 
He is not bound to furnish the best known appliances, 
but only such as are reasonably fit and safe. He satis- 
fies the requirements of the law if, in the selection of 
machinery and appliances, he uses that degree of care 
which a man of ordinary prudence would use, having 
regard to his own safety, if he were supplying them for 
his own personal use.' It is culpable negligence which 
makes the master liable, not a mere error of judg- 
ment." 
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THE PARK AVENUE IMPROVEMENT IN NEW YORK 

CITY-THE TEMPORARY HARLEM RIVER BRIDGE 

■ AND THE MOVING OF THE MOTT HAVEN STATION. 

(Continued from, first page.) 
1892, which moving was quite a remarkable engineer- 
ing achievement. The tower alone was transferred, 
the old lift span being left to form a part of the perma- 
nent way. 

Now the tower stands in line on the new bridge, a 
lattice truss draw span has been supplied, and at mid- 
night on Sunday, May 6, the operation of turning the 
rails and making connections for the temporary bridge 
began. The newspaper train leaving the Grand Cen- 
tral Depot at 4:40 A. M. was the first train to pass over 
the line. Our illustration shows the bridge with the 
draw span hoisted. 

The length of the draw span is 103 feet, its width is 
19% feet, it is carried by 7% foot deck trusses, and its 
weight is 127 - 7 tons. It is hoisted by a cable hoist, 
and counter-weights are employed to facilitate the 
raising. It will be seen that owing to the moment of 



isto be changed to a'four-track wayand the curve isto 
be made an easier one. It therefore became necessary to 
move the station fifty feet to the west to give room for 
the four tracks on the newly determined curve. The 
station is a brick building 185 feet long and averaging 
35 feet in depth. The tower, which is seen in the cuts 
rising to one side of the center of the front, is 19 feet 
square and 80 feet high. The weight of the tower 
alone is estimated at 500 tons, the rest of the building 
weighing 1,200 tons. Messrs. B. G. Miller & Son, of 
Brooklyn, N. Y., the firm that moved the Brighton 
Beach Hotel in 1888, were in charge of the moving, 
which was recently executed with great success. The 
problem was a very difficult-one, as the least inequal- 
ity in support or in moving strain would have cracked 
the brickwork. 

The building was first placed upon Georgia pine 
blocking, generally of 14 X 14 inehescross section, the 
distribution of the underpinning and ways being 
shown in the cuts. The weight to be moved was so 
great and the building so liable to damage that the or- 



was given to each, andth e screws being of ?4 inch pitch, 
this advanced the building three-sixteenths inch for 
each bell stroke. As the screws had a working length 
of 12 inches, some fifty readjustments were required 
for the distance. A week of work was required. Two 
men were assigned for each tower screw, which had to 
give an average thrust of 15 tons each, and one man 
worked each of the other ten screws, and one foreman 
directed the turning. Thus nineteen men only were 
directly concerned in the moving. 

Even the brick entrance porch was moved with the 
rest, although it had originally been decided to tear it 
down and rebuild it. The main body of the building 
varied from 29 to 50 feet deep. Taking this feature 
and the porch into consideration, it will be seen how 
very irregular the structure was in plan; yet, after the 
transfer, hardly a perceptible crack could be found in 
brickwork or interior finish. 



Lubrication. 

In a paper on lubrication, read before the Birming- 




THE PARK AVENUE IMPROVEMENT IN NEW YORK CITY-THE TEMPORARY DRAWBRIDGE ON THE HARLEM RIVER. 



the structure varying, the counter-weights should also- 
vary. They are accordingly distributed in 22 sections, 
the uppermost weighing 3,600 pounds, the lowest 4,900 
pounds, while the intermediate ones vary proportion- 
ately. As the span rises it deposits the weights one by 
one, and as it descends picks them up again in the re- 
verse order. Two double cylinder Crook hoisting en- 
gines are used to raise it, the steam for which is sup- 
plied by two boilers. Spiral springs are introduced 
between the counter- weights in order to prevent shock 
or jar. Two minutes' time is occupied in hoisting. 
The relation of the old and new temporary tracks, 
where the bridge now stands, is shown very well in the 
cut in our issue of December 31, 1892. 

The Mott Haven station was situated on the west of 
and close to the tracks used by three railroads, the 
New YorkCentral, New York and New Haven and the 
New York and Harlem Railroads, immediately nonh 
of the bridge. Two tracks'occupied the roadbed. The 
place was reached by a curve. Two operations were 
contemplated by the engineers for thisplace — the road 



dinary system of blocks and falls and windlasses was 
discarded in favor of jack screws. Fourteen jack 
screws, each of % inch pitch, Z% inches diameter and 
12 inches long, were distributed along the front of the 
building. Each screw had as abutment for its outer 
end or head heavy timbers secured to the ground ways 
by chains. The other or threaded end of the screw en- 
tered a hollow beam, such as used by builders, and the 
end of this beam bore against the transverse sliding 
ways. 

Soap was first applied to the waysby rubbing on the 
exposed surfaces, while between sliding and ground 
ways, where one crossed the other, thin slices of soap 
were introduced. The surfaces were then further lu- 
bricated with tallow, : and all was ready for the start. 
The screws were turned until all felt the strain. There 
were four screws along the tower point. These were 
gradually turned until the tower moved a perceptible 
amount — perhaps a sixteenth of an inch. Then the 
whole series of fourteen screws were turned in unison 
by stroke of bell. At each stroke one-quarter of a turn 



ham Association of Engineers, Mr. Bailings the author 
mentioned the following as the requirements of a good 
lubricant: (a) It should be thick enough to keep a con- 
stant film between the two surfaces to which it acts as 
a separator; (b) it should be as thin as possible consis- 
tent with the first requirements; (c) it should bq a good 
conductor of heat ; (d) it should contain nothing that 
will act chemically upon the bearing it lubricates ; 
(e) it should be difficult of evaporation and decompo- 
sition. Sperm oil, when it is sperm oil, is one of the 
best lubricants, but it is dear. For surface working at 
low speeds "and heavy pressure, graphite, soapstone, 
tallow, and grease are recommended. For high speed 
and heavy pressures, sperm, castor, and heavy mine- 
ral oils are suitable. For light pressures and high 
speeds, sperm, petroleum, olive, rape, and cotton oils 
may be used with advantage, and for steam cylinders 
heavy mineral oils will be advisable. 



Italy has 4,800,000 lemon trees, which produce about 
1,260,000,000 lemons annually. 
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THE CENTRIFUGAL BOWLING ALLET. 

A. E. BEACH. 

One of the most entertaining as well as hygienic 
amusements is bowling. The exertion required to pro- 
ject the balls involves nearly all of the muscular sys- 
tem of the thorax. The arms, lungs, heart, back, and 
loins all respond to the movement, and the play is at 
once healthful and invigorating. For young people 
of both sexes it is particularly beneficial. It develops 
the limbs and chest, and imparts grace and flexibility 
to the body. But the practice of bowling is at present 
very limited, owing not 
only to the cost of the ap- 
purtenances, but chiefly to 
the great length of the floor 
space required. A first- 
class single bowling alley 
costs $250. and requires a 
flooring 85 feet long and 6 
feet wide. The practice of 
bowling at home in ordi- 
nary dwellings is, there- 
fore, out of the question. 
Special houses for bowl- 
ing are required, except 
when the cellars or base- 
ments of large buildings, 
such as clubs or hotels, are 
made available. 

The object of the pres- 
ent design is to modify the 
longitudinal dimensions of 
the bowling alley and 
adapt it, if possible, to the 
requirements of domestic 
life, in short, to make a 
bowling alley that may be 
used in the play room or 
other apartment of almost 
any good sized dwelling 
house. Instead of the long 
straight floor, a circular 
cycloidal pathway for the 
balls is provided, the track 
being thus, as it were, 
bunched up in the air, in- 
stead of being extended out in a straight line as a floor. 
This new system is illustrated in our engravings. 

Fig. 1 shows a bowling alley in which the path for 
the ball is arranged, in part, in spiral form. The ball 
is projected in the usual manner, rails up and down 
through the spiral path, and then proceeds straight 
toward the pins at the opposite end of the room. 

Fig. 2 shows a similar form of path with a return 
spiral added, so that the ball, after traversing the 
spiral path, returns toward the thrower and strikes 
the pins at one side, as represented. 

The balls are kept with- 
in the spiral pathway by 
centrifugal force, the prin- 
ciple of operation being 
the same as the well known 
spiral railway, in which 
the car sticks to the track, 
and the passengers keep 
their seats, although the 
car flies along bottom up- 
ward. 



of the mixture and renders it more consistent. Being 
very soluble in either water or glycerine, it renders the 
mixture more soluble in water at ordinary tempera- 
tures and gives it a greater homogenity. It also pre- 
vents any remaining traces of mordants, having insolu- 
ble bases, from forming insoluble soaps with the solu- 
ble soap contained in the new substance, by transform- 
ing them into soluble carbonates. 

The constituent parts should be employed in the fol- 
lowing proportions : Fifteen parts of soap, twenty-four 
of glycerine, and five of carbonate of potassium for 
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each hundred parts of water ; but these proportions 
may be considerably varied, without departing from 
the spirit of the invention. 

Among the advantages to be gained by its adoption 
aro increased solubility in water at ordinary tempera- 
tures, the immediate impregnation of the fibers, and a 
saving in cost, as compared with the usual oil orgrease. 
In the fulling operations, an economy of time is effect- 
ed and alkaline substances and soap are also saved, as 
there is no necessity for extracting surplus grease or 
oil. The fibers or the cloth manufactured from them 



A New Product for Oiling 
Wool. 



Mr. E. G.odschau, a 
Frenchman, has patented - 
a substitute for oil, to be 
used instead of oleine, olive 
oil, or other fatty matters 
in the oiling of wool. It 
consists of a mixture of 
soap water, glycerine, and 
carbonate of potassium. 
Soap is used because it im- 
parts viscosity to the water 
and facilitates or promotes 
the adherence of the fibers 
to be treated to each 
other. Glycerine is a neu- 
tral body, soluble, in any 
proportion, in water. It 
dissolves the soap and de- 
liquescent salts an3 main- 
tains in the wool the neces- 
sary moisture, while it is 

being made into yarn. Glycerine remains fluid at the 
lowest temperature, does not evaporate on exposure to 
the air, and is not susceptible to rancidity or spon- 
taneous combustion. By itsjemployment, the fibers of 
the wool are moistened, lubricated, and rendered flex- 
ible and supple, without being charged with grease, 
and they are preserved from all change. These quali- 
ties facilitate the carding, combing and spinning of the 
wool. Carbonate of potassium is a deliquescent salt, 
and is added to further maintain a state of humidity 
in the fibers, while it also increases the unctuousness 




Fig. 2.-THE CENTRIFUGAL BOWLING ALLEY WITH RETURN SPIRAL 



are capable of receiving brighter and fresher colors 
and are much improved to the feel. As there are no 
unsaponified portions of greasy matter employed in 
the oiling, there will exist no irregularities in color 
after dyeing, thus obviating any necessity for the repe- 
tition of the operation. The risks of fire and disagree- 
able smells are very much reduced. In use, the com- 
pound of glycerine soap and carbonate of potassium is 
dissolved in water at ordinary temperatures, and the 
wool is treated with it in the same manner as with the 
oilyniatters commonly employed. — Textile Industries. 



mortality from Tuberculosis. 

M. Lagneau, from a comparison of many European 
statistics, has tabulated these results : 

1. That the occupations which expose the person to 
dust, whatever they are, predispose to tuberculosis 
to a remarkable degree ; e. g., according to Swiss sta- 
tistics, 10 per cent of stone cutters die of it. ■ 

2. Those who follow sedentary occupations are more 
disposed to tuberculosis than others According to 
English and Italian statistics, of students and young 
clergymen, 459 in 1,000 die of tuberculosis. 

3. Printers in England 
and lithographers in Italy 
to the number of 300 to 
400 in 1,000 die of it. 

4. On the other hand, , 
people who live in the open 
air have almost entire im- 
munity from the disease ; 
this is the ease with shep- 
herds, farmers, and boat- 
men; only one or two in 
1,000 having it, according 
to Swiss records. 

M. Lagneau has also ex- 
amined the subject with 
reference to the effect of 
habitat and density of 
population. 

In France, sanitary sta- 
tistics in regard to 662 
cities show that the more 
the population is crowded, 
the more seriously are they 
attacked by tuberculosis. 
In 95 towns of less than 
5,000 inhabitants, only 181 
in 1,000 die from pulmo- 
nary affections ; 33 towns 
with from 5,000 to 10.000 
people lose 216 in 1,000; 
127 towns with 10,000 to 
20,000, 271 in 1,000; 50 
towns with 20.000 to 30,000, 
288 in 1,000 ; 11 towns with 
100,000 to 430,000, 363 in 
1,000 ; Paris with its 2,424,705, 490 in 1,000. 

The progression is regular and needs no commen- 
tary ; but it is a question if contagion, increased as its 
dangers are in crowded localities, is not sufficient to 
account for the statistics. Contagion as the first 
cause, aggravated by the profession and the habitat 
as accessory causes. These seem to be the summing 
up of science upon the subject. — Revue Scientifigue. 

«■»>«■ 

A Connecticut River Sea Serpent. 
Austin Rice, of East Deerfield, a plain, unimagina- 
tive farmer, who for nearly 
fifty of the seventy years 
of his life has resided in 
his quiet home ori the 
banks of the Connecticut 
River, said a few days 
ago : "I was near the 
bridge, a little over a week 
ago, when I heard what 
seemed to me like a grunt 
followed by a splash. I 
looked into the river, and, 
not more than twenty-five 
feet away, I saw a big 
snake. 

" Its head was out of 
water, and its body raised 
some six or seven feet. At 
the neck the snake was 
about as large as a man's 
leg at the thigh, and the 
body was about as large as 
an ordinary stovepipe. 
His eyes were as large as 
those of a horse, and his 
mouth, which was open, 
was nearly a foot across. 
The color of his body was 
black, and a white stripe 
around his mouth extend- 
ed down to his belly. I 
followed the snake, trying 
to keep .alongside of him. 
At one place he started fpr 
the bank, and I started 
away from it. His power of locomotion was so strong 
that he had no trouble in keeping still in the river 
against the current. Whan he got alongside a boat- 
house where some boys were hammering, he heard 
the noise and raised himself about ten feet into the air 
and then fell back into the water and disappeared." 

Mr. Rice's reputation for veracity among his neigh- 
bors and acquaintances is good. — Boston Herald. 



Horses sleep with one ear pointed to the front ; but 
why, no man cantell. 
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Poisons on Fruit. 

There has been much discussion of late concerning 
the danger of poisoning from eating fruit which has 
been sprayed with salts of copper or arsenic to de- 
stroy insects or fungi upon the plant. 

It is stated that experiments have been carried on 
for two years at the Michigan Agricultural College 
with a view of finding out the truth in the matter. 

The important question is, Do the poisons penetrate 
the skin of the fruit ? The tests have shown that cop- 
per sulphate has passed into the body of the pear,! 
though more of the solution remained upon the skin. 
If this peel is not a protection, what can be said of 
the thinner skins, like those of the plum, the cherry, 
berries, etc. ? Dr. Kedzie, who made the analyses, 
says that horticulturists often use much larger quan- 
tities of the poisonous solutions than are necessary to 
destroy the life of the fungi ; one-half or even a third 
of the quantity generally used would be enough. 

It is not safe to eat fruit which has been sprayed 
with any poisonous- salts, for while the poison received 
into the system from one pound might not be harmful, 
if no more were taken, repeating the doses may in 
time result in slow poisoning. 

And how are people in the cities to know whether or 
not their fruit has been sprayed ? 



AN IMPROVED BOILER TUBE EXPANDER. 
According to this improvement, a hub rotating on a 
tapering central mandrel carries small steel rollers 
which bear against the inner periphery of the tube, 
a stop collar arranged about the mandrel outside the 
hub bearing against the tube sheet and serving as a 
guide for the mandrel when rotated. The invention 
has been patented by Mr. Henry Strecker, of Marietta, 
Ohio. At three points on the periphery of the hub 
there are recesses cut through to the interior bore, 
and holding rectangular boxes open it the top and 
bottom, the boxes being of somewhat tapering form, 
and having outer faces smaller than the holes in the 
hub in which they play. The boxes are inserted from 
the interior bore, and projected outwardly, but by 
reason of their taper will not pass entirely through 
the holes, preventing them from ever 
falling through the hub away from 
the mandrel. In each of the boxes is 
loosely held a steel roller, the rollers 
rotating in contact with the inner 
periphery of the tube when the man- 
, drel is turned, but without falling out, 
their outer faces bearing directly 
against the tube and their inner faces 
against the mandrel. The construction 
permits the largest possible opening 
in the hub, so that a maximum range of expanding 
movement for the rollers is obtained. A washer and 
nut on the small end of the mandrel prevents the hub 
and stop collar from slipping entirely off the mandrel 
when not in use. 



ping. The greater the distance of the vessel from this 
kind of battery, the greater her danger if struck. 

Rapid-fire guns, chiefly ofl2 centimeters (4 - 72 inches) 
caliber, are favored for sweeping the mined fields and 
water approaches. They will be mounted on the 
balanced pillar principle, so that perfect concealment 
in pits will be practicable until they are brought into 
action. 

Submarine mines will be used to obstruct the pas- 
sage of vessels past the batteries. They will not be re- 
stricted to single lines, through which it is too easy to 
countermine, but will be distributed over considerable 
lengths of the channel where they can be covered by a 
heavy fire of flanking guns. The mines are of the elec- 
tric type, exploded automatically at contact with the 
vessel or by judgment at the will of the operator. 
Ground mines of cast iron are preferred for shallow 
water, not exceeding 30 feet, and buoyant mines of 
steel, spherical in form, for deeper channels. The size 
of the latter is adjusted to furnish the requisite buoy- 
ancy, which varies with the depth and strength of the 
currents. Experience has shown that where the depth 
exceeds about 100 feet and the velocity of the cur- 
rent is over 7 feet per second, the size becomes too 
great to admit of successful working. Tidal oscilla- 
tions greater than 10 feet introduce serious difficulties 
in obstructing a channel by mines, but it fortunately 
happens that at none of our important ports is this 
range exceeded. Where more, than one passage exists, 
channels not needed for our vessels will be closed by 
self-acting mines dangerous alike to all comers. A 
pattern perfectly safe to plant, self -destructive if set 
adrift, and exceedingly difficult ' to remove has been 
adopted. 

Firing mines by judgment meets with but little 
favor in our service. The destructive range increases 
even less rapidly than the square root of the charge, 
and unless wasteful quantities of the explosive are 
used, the difficulty of determining the exact relative 
position of the mine and the ship will lead to failures, 
especially in the case of buoyant mines which swing 
considerably with the tide. By night and in fogs a 
judgment system would be worthless. Hence many 




Coast Defense.* 

Works of coast defense are required (1) to protect 
our'cities from distant bombardment from the ocean; 
(2) to bar the passage of fleets through narrow chan- 
nels leading to important places ; (3) to forbid the oc- 
cupation of harbors useful to an enemy ; and (4) to co 
operate with naval coast defenders in closing wide en- 
trances of value leading to important landlocked bays 
or sounds. 

In selecting the position for the works, local topo- 
graphy often exerts a governing influence. The best 
conditions are where the ground rises some 100 to 200 
feet above the water ; where a wide development is 
offered to the land guns, and a contracted field of bat- 
tle to the enemy ; where the depth, tidal oscillation, 
and currents are moderate, thus permitting the use of 
submarine mines as an. effective obstruction, and where 
the soil and sanitary conditions are suitable to the 
objects intended. 

To forbid' to an enemy the occupation of a harbor 
useful for his purposes is a simple operation. It only 
requires a few modern mortars in a battery suitably 
designed to facilitate accuracy of fire and well pro- 
tected against the operations of landing parties. 

In the matter of mortar or high-angled fire it is be- 
lieved that American ideas are in advance of any ex- 
isting European constructions, although indications 
are not lacking that the subject is now attracting 
serious attention abroad. We have adopted a single 
caliber, 12 inches, in order to secure sufficient weight 
in the projectile to insure deck penetration, and suffi^ 
cient capacity for large charges of high explosives. 
Recent experiments at Sandy Hook, as well as reports 
from Europe, induce the belief that either of two va- 
rieties of high explosive may be safely used in charges 
as large as 100 pounds in high-angled fire, and that 
ranges of at least 5 miles may be employed with suffi- 
cient precision to render the service appalling to ship- 



♦Abstracte from a paper by Brevet Brig. Gen. Henry L. Abbott, U. S. 
Army, Colonel, Corps of Engineers, read before the International Congress 
of Engineers at Chicago, and published In the Journal of the Military 
Service Institution of the United States, by permission of Major Clifton 
Comly, Chairman of the Division of Military Engineering. 



STRECXER'S BOILER TUBE EXPANDER. 

small charges well distributed and exploded automati- 
cally at the shock of the vessel are preferred. By the 
use of electricity as the igniting agent, such mines will 
be harmless to our own vessels. The usual charge for 
contact mines is 100 pounds, and explosive gelatine or 
dynamite No. 1 is preferred for service. The electric 
fuse contains 34 grains of mercuric fulminate, and is 
ignited by a current of half an ampere. Mines are 
usually designed to be spaced at 100 feet apart, thus 
allowing for moderate errors of planting, since they 
are not mutually destructive at distances of about 40 
feet. A 500 pound countermine works'no injury at a 
range of 80 feet. It is considered that a channel de- 
fended upon the system adopted cannot be traversed 
with impunity until cleared by the operations of the 
hostile fleet, and the extreme difficulty of effecting this 
object under the close fire of the land guns will render 
such obstructions far more formidable than any other 
kind now known. 

Space is lacking to consider, except in a very general 
manner, the engineering details of the coast batteries 
now under construction to receive our modern arma- 
ment. Magazine accommodation for 200 rounds, of 
which at least 100 rounds will be stored in the imme- 
diate vicinity of the pieces, is provided for all high 
power guns. Shells will be stored loaded, but with- 
out the fuses, and the propelling charges will be kept 
in service cartridge bags protected by waterproof zinc 
cases. No handling of loose powder will « thus be 
needed in the magazines. This condition is demanded 
by reason of the immense amounts of powder required 
by modern high power guns. Thus for 200 rounds the 
amount called for by an eight inch gun is 13 tons; by 
a 10 inch gun, 25 tons ; and by a 12 inch gun, 45 tons. 

As no funds have thus far been made available for 
the construction of armored land defenses, no definite 
decision as to the kind of armor to be adopted has 
been made. The matter is held in reserve to benefit 
by the latest developments. It is hardly probable, 
however, that the immense expense of the new types 
of ship armor will be demanded, especially as on land 
weight is rather an advantage than otherwise. 

The batteries under construction are protected by 
earth and concrete. With a view to deflecting the pro- 
jectiles, and to reducing* cost, as many bowlders or 
large masses of rock are incorporated in the latter as 
is consistent with the formation of a solid monolith. 
The rule has been adopted that the magazine cover on 
any probable path of a projectile fired from the larger 



high power guns should be 40 feet of such concrete 
and 10 feet of sand, or their equivalents— 2 feet of sand 
being regarded as the equivalent of 1 foot of concrete. 
Near the surface. the full thickness of concrete is used, 
and its exterior face is given a slope of 1 on 1 for the 
purpose of deflecting the shot. For parapets a breast 
height wall of 25 feet of concrete with exterior covering 
of earth sufficient to fill out to the plane of magazine 
cover is adopted. This total protection corresponds to 
a thickness of about 70 feet of sand. 

The new system of coast defense is fairly inaugurated, 
and will be prosecuted as rapidly as Congress provides 
the funds. Mortar batteries are now under construc- 
tion at both entrances to New York Harbor, at Boston, 
and at San Francisco. A gun lift battery for two 12 
inch guns has been constructed and successfully tested 
at Sandy Hook. Disappearing gun batteries are com- 
pleted or under construction at Portland, Boston, both 
entrances to New York Harbor, Washington, Hamp- 
ton Roads, and San Francisco. Mining casemates are 
built with their cable galleries at all the most impor- 
tant harbors, and a fair supply of the mines and their 
accessories are in readiness for use. 

—■<»<■* 

RIGHTHANDEDNE88 AND LEFTHANDEDNE8B "t* 8I&KX, 
Are you righthanded or lefthanded of sight ? At 
present, in hunting and in pigeon shooting, good 
marksmen generally fire with both eyes open. How 
can they aim, that is to say, place the eyes, the two 
extremities of the barrel and the target upon the same 
straight line ? It is possible to put the gun sight, the 
target, and a single one of the two eyes upon the same 
line; but to do this with both eyes is as difficult as it is 
to putjthe foot of the large arm of a cross and the two 
extremities of its small arms or the three angles of a 
triangle in a straight line. And yet these marksmen 
assure you that they aim with both eyes, and, in fact, 
at the moment of firing, they have both open; but 
they aim often with one eye only, without being aware 
of it. 

In order to convince yourself of this, take a piece of 
paper or cardboard or a playing or visiting card, and, 
with a sharp pencil, make a hole in it of the diameter 
of the pencil. Place this card at 30, 
40, or more centimeters from your 
eyes and at 10, 15, 20, or more from 
any point upon say a table or wall 
(Fig. 1). This point will represent the 
target, and the hole in the card will 
be the sight. With both eyes open, 
leok at the point in placing the card, 
or rather the aperture, between such 
point and your eyes, and, while you 
hold it, first close one eye, and then 
open it and close the other without changing the 
position of the card. Now, you will at once .perceive 
that you see the point sighted with but one of your 
eyes, unless the perforated card be shifted; that is 
to say, the aperture in the card and point sighted 
are in a straight line with but one of your eyes, with- 
out your in the least mistrusting it, since you sighted 
with both eyes open. The same thing happens to 
the marksman who aims with both eyes ; one eye alone 
operates usefully for aiming. 

Instead of performing this experiment with a perfo- 
rated card," it can be made with the hand. To this 
effect, place the end of one of your fingers in a straight 
line with any more or less distant point and your eye, 
both eyes being open. Afterward close your eyes alter- 
nately, and you will become aware of this fact, viz., 
that with one of your eyes you will see your finger tip 
and the point that is sighted upon the same straight 
line, and that with the other there will be a wide space 
between such point and the extremity of your finger. 
Many of those who shoot with the two eyes open are 
excellent marksmen, and many of those who formerly 
closed one eye have changed system, having found 
that the advantages of this method are real The 
object is seen better, the distance is calculated better, 
and, at the moment of pulling the trigger, one avoids 
the muscular effort necessary to close the eye, and 
which has required practice. Children do not succeed 
in it upon the first trial, and without grimaces. Many 
grown people cannot close a single one of their eyes or 
can close only one of them — the right or the left. 

In England, as we know, where first-class marksmen 
are very numerous, and where guns of remarkable pre- 
cision are made, gunsmiths are not ignorant of the 
fact that the marksmen who aim with both eyes open 
make use effectively of but one eye for pointing; but 
they have, it appears, observed that this eye in some is 
the right one and in some others the left; that is to 
say, there is righthandedness and- lefthandedness for 
the sight as well as for the hands. We say here for 
the sight, as we do not intend to speak of those who 
cannot close the right eye . or the left eye, or of those 
who are blind in one eye or the other, or of those whose 
right eye or left eye sees objects more distinctly than 
its mate. 

Those who are blind in the right eye might, if need 
be/shoulder to the left or slightly modify the position of 
the head or weapon. Still, no one is ignorant of the 
fact that there exist special guns for those who are 
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blind in this eye and who wish to shoulder to the right 
like every one else, without in anywise changing the 
ordinary position of the body (Pig. 2). In such guns the 
axes of the breech and barrel are in two different paral- 
lel planes, in order that the barrel and the lef teye may 
be easily placed upon the same line, while the back of 
the weapon is to the right. The difference that sepa- 
rates these two planes is that which exists between the 
centers of the right and left eye. 

One may deduce from this fact how important it is 
to a gunsmith who is to construct a weapon of value 
for a marksman who aims with both eyes open, to 
know whether his customer's sight is righthanded or 



that such eye may be either the right or the left; (2) 
that there is a righthandedness and lefthandedness of 
sight; (3) that a person may not know whether his 



and arrow, and it is that, too, that pulls the trigger of 
the crossbow or gun while the head inclines to the right 
and one sights with the right eye. The same is the 



sight is right or left handed ; and (4) that the eye upon J case with taking aim with a stone. The man or child 

raises the projectile to the height of the eyes, bends 
his head slightly to the right, places the right eye, the 
right hand and the object at which he is going to Are 
the stone upon the same line, after moving his left arm 
to the rear. The left arm plays a role, but an in- 
stinctive one, of counterbalance, of counterpoise. 

But, again, is it the right hand that obeys the right 
eye or vice versat Does the right hand owe its advan- 
tages to education and atavism, or is it rather trained 




Fig. 1. -EXPERIMENT TO SHOW WHETHER A PERSON'S 
SIGHT IS RIGHT OR LEFT HANDED. 

lefthanded,- just as it is important, before placing him 
upon a railway, to know whether the engineer of a lo- 
comotive, who, by his calling, ought to distinguish red 
and green, is or is not affected with daltonism. The 
majority of men do not confound these two colors, and 
so, too, almost all hunters have righthanded sight, 
but in both cases it is prudent and wise to know posi- 
tively what to depend upon. So good gunsmiths, it 
seems, submit the person who orders a gun of them 
upon measurement to a careful examination, in order 
that the weapon may be as well adapted as possible to 
the proportions and habitudes of the future owner, and 
they do not neglect to ascertain whether the marks- 
man's sight is lefthanded or righthanded, a circum- 
stance of which he is generally ignorant. For such ver- 
ification they employ the perforated card that we 
mentioned at the beginning of this article. 

Do these gunsmiths obtain other information from 
such experiment ? We do not know. The object of 
this article is not a study (which, however, would be 
interesting) of the advantages and inconveniences of 
firing with one or both eyes open with sporting guns 
or weapons of war. We shall add solely, apropos of 
this, that an old soldier has assured us that he has 
spent several days in the guard house because, he did 
not succeed in closing the left eye at the moment of 
taking aim. This fact assuredly should not be isolated, 
and I follow it up now to ask 
whether it would not be more 
rational to teach sharpshoot- 
ers to take aim, like many of 
the best civil marksmen, with 
both eyes open — a method 
that would cause the avoid- 
ance by soldiers of efforts, 
grimaces and perhaps punish- 
ment, even. 

Moreover, marksmen are 
not the only ones who, hav- 
ing to make use of a single 
eye at a time, operate with 
both eyes open and even for 
very delicate work. Watch- 
makers and others who have 
made continuous use of the 
simple or compound micro- 
scope finally no longer close 
the eye with which they are 
not looking, and this, with- 
out causing any inconveni- 
ence, does away with certain 
useless effort and , fatigue. 
Have such questions already 
teen treated of in special 
works on hunting and shoot- 
ing or in treatises on optics and ophthalmology ? We 
do not know. It was but a short time ago that we 
were ignorant of the facts of which we have just 
spoken, and, in our turn, we point them out to the 
numerous persons who have never asked themselves 
how it is possible that one can succeed in aiming well 
with both eyes open. 

We believe, then, that it may be established without 
fear of error (1) that it is possible to use consciously or 
instinctively a single eyewhile botheyesare open, and 



which the attention and will is fixed — in other words, 
the one with which a person looks — is the one with 
which he sees, even when both are open. This latter 
fact finds a confirmation in the workers with the mi- 
croscope of whom we have above spoken; and we 
have verified it by the following easily tried experi- 
ment : 

Place in front of your eyes two paper or cardboard 
tubes from 3 to i centimeters in diameter, and hold 
them as you would an opera or field glass, but in such 
a way that they shall form with each other an angle 
of say 20° or 30°, as shown in Fig. 3. Direct the two 
tubes at two points, say two open books or the two 
somewhat widely spaced columns of a newspaper situ- 
ated ata few centimeters from the extremities of the 
tubes that would carry the objectives if they were tele- 
scopes. You will then observe that it is very easy and 
in nowise fatiguing to read with the*eye to which you 
give your attention, while the other sees nothing, al- 
though it remains open, and it is of little consequence 
whether it be the right or the left. 

If, at the moment in which one of your eyes is read- 
ing or looking, you remove the tube that corresponds 
to the one that is not looking, you will continue to see 
only with the eye. that is looking, although the other 
be open. This is the case with workers with the mi- 
croscope. 

The sight is an admirable faculty that focuses or 
regulates itself without the aid of our will, according 
as the object to be seen is more or less distant, and 
according as it operates in a dark or highly illumi- 
nated medium, but it may make use of but one of the 
two windows at its disposal, according to the require- 
ments of vision. These operations of the sight are 
effeeted without our being able to suspect them. 

Philosophers have discussed (and what have they not 
discussed ?) whether there are things absolutely indif- 
ferent. Newton, we believe, thought that there were 
things indifferent even to the Creator. The universe, 
said he, had to revolve to the right or to the left. Now, 
at the moment of the creation itwasindifferentto God 
whether his work began ito turn toward one or the 
other of these two sides. 

It has also been asked whether the preferred use of 
the right hand and the right side is innate, spontane- 
ous, or whether it is the result of atavism and educa- 
tion ; and, to look at things merely superficially, it 
would seem as if one might find some argument or 
other for this question in the fact of the greater or less 
number of cases of righthandedness or lefthandedness 
of sight. It would seem, in fact, as if the sight has not 
undergone the influence of education, in a large num- 
ber of individuals at least, since they do not know 
even whether they are right or left handed. 

But, in a closer examination, we observe that the in- 
fluence of the hand over the eye or of the eye over the 
hand had to exist, and that it is not easy to establish 
in a peremptory and convincing manner where the 
primordial influence is found — whether it is in the eye 
or in the hand. 

As for us, we are led to believe that there are more 





Fig. 3.-1. MARKSMAN SHOULDERING TO THE RIGHT AND TAKING SIGHT WITH THE LEFT 
EYE. 3. SPECIAL GUN FOR THOSE WHOSE SIGHT IS LEFTHANDED '. 



right than left handednesses of sight, because the right 
eye has undergone the influenccof the secular educa- 
tion of the right hand and right side. We observe, in 
fact, that, for centuries, marksmen, for example, have 
been taught to assume attitudes in which this side has 
the most important role. Weapons have changed, 
but the position of the body has been preserved 
through the ages. * 

In shooting, the left arm serves only as a support ; it 
is the right that bends the bow and sets free the string 



Fig 8.-READING AT WILL WITH THE RIGHT OR LEFT 
EYE, BOTH EYES BEING OPEN. 

unconsciously by the greater innate aptitude of the 
right eye for seeing, sighting and fixing 1 Then, it 
would be the sight that has commanded the position 
of the body and hand in the cases that we have just 
mentioned. 

We shall terminate this article with a few statistics. 
Out of twenty or twenty-five persons, we have found 
two who had lefthanded sight — a lady who, neverthe- 
less, was capable of handling a sporting rifle and who 
used it in closing the left eye for aiming, and a short- 
sighted monk. After explaining to the latter what it 
was a qjuestion of, we asked him if he thought his 
sight was right or left handed. He answered: "Right- 
handed, assuredly, since I see better with the right 
eye than with the left." The experiment with the 
perforated card proved to us that he was deceived. 

Have lefthanded persons lefthanded sight, also? 
Are they lefthanded in the two organs in the same 
numerical proportion as righthanded persons ? The 
experiment is easily made, but wc have not attempted 
it, for want of subjects. — La Nature. 

■» * m+* 

Experiments In Freezing: Alcohol. 

The success attending Prof. Dewar's experiments in 
the freezing of absolute alcohol has a peculiar interest, 
in view of the fact that 200° C. was the utmost limit of 
cold reached or obtained by man, viz., by the use of 
liquid oxygen. Prof. Dewar 
allowed some liquid ethylene 
to flow through a brass tube 
surrounded by solid carbonic 
acid and ether, and, when 
this cooled, it was passed into 
a large test tube, in the mid- 
dle of which was placed a 
glass tube, with a flattened 
bulb at the end, the bulb 
being full of absolute alco- 
hol. The evaporation of the 
ethylene was then accelerated 
by the use of the air pump, 
and the alcohol ■ was frozen 
into a mass as clear and trans- 
parent as crystal. The tube 
containing it was turned bot- 
tom upward, and as it melted 
it assumed exactly the con- 
sistence of glycerine, flowing 
in a sluggish way down the 
sides of the tube. Ether re- 
quires less cold than alcohol 
to freeze it, and in several of 
Prof. Dewar's experiments 
.ether ice formed on the sides 
of the glass vessels. Besides 
this, the warm air of the theater was constantly con- 
densing as snow or hoar frost on some of the vessels 
used in the experiments, and the chief difficulty of the 
occasion was the projecting of the experiments on the 
screen by the electric light, so that all present might 
see what was taking place. 



With an opera glass Gale's comet may be seen about 
May 10 in the constellation of Leo Minor, just above 
the Sickle. 
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RECENTLY PATENTED IHVESTI0N8. 
Engineering. 

Filling Blast Furnaces.— Thomas 

F. Witherbee, Port Henry, N. T. This inventor has de- 
vised an improved charging apparatas designed to pro- 
perly fin the stack, even when very finely divided ore is 
to be treated, such as magnetically concentrated iron 
ores. The apparatas comprises a movable bell having a 
central aperture, through which is adapted to pass a 
spreading bell, while a fixed bell is adapted to close the 
central aperture of the movable bell and receive the 
spreading bell. A great variety of charging combinations 
can thereby be formed to permit of placing the materials 
as desired in the stack. 

Coal Chutb Regulator.— John F. 

Schmadeke, Brooklyn, N. Y. This is an apparatus 
adapted to operate automatically in connection with the 
usual elevator to throw mechanism into gear by the filling J 
of thecbate, which shall wind op a cable on a dram and j 
open the chate doors, the mechanism being arranged so 
that it will work in a converse way to close the doors as 
thechute becomes empty. The invention relates to coal 
chutes filled by elevators, and from which coal is with- 
drawn for use, where it is desirable to keep the chutes 
fall to prevent the breaking of the coal by dropping to 
the chate bottom. 



ated, while the whole is bo madethatthe wearer may 
easilypa tit on or off. 

Pin for Attaching Flowers to 

Dbxsszs Edward W. SUf el, Wheeling. West Va. This 

pin U made of a single piece of wire ben tan d twistedabont 
itself to form a - body terminating in two closed loops 
through which a ribbon may be passed, there being a 
projecting portion adjacent to each loop, and a spring 
pin and hook at the ends of the projecting portions. The 
pin will securely hold in place flowers in spray or other 
shape without injnry to costumes or dresses. 



Hallway Appliances. 

Car Coupling.— John Cochran, Jr., 

Collins, Mo. According to this invention, swinging balls 
are arranged, one in rear of the other, rods or bars which 
connect the bails being extended in advance of them and 
supporting an inclined link guide. The bails form 
swinging parallel carriers, which operate in parallel lines 
and swing the guide back and forth without changing its 
angle to the horizontal, so that it will be presented pro- 
perly to receive toeapproaoldng link. The construction 
is simple, and by means of the improvement the cars 
may be coupled from the side or top, without need of the 
trainmen going between the cars. 



Designs. 

Carpet — William F. Brown, Newark, 
N. J. The body of this design is decorated with flow- 
ers of the rose and daisy type, with foliage in festoon 
arrangement, and the border has differently arranged 
but corresponding festoons of flowers and foliage. 

Handle for Spoons, etc.— Charles 

Osborne, New York City. A foliated figure at the top 
of this handle represents centrally a cluster of grapes. 
Near the center the handle is nearly circular in cross sec- 
tion, while near the bowl it is nearly rectangular, with 
intomed leaf-like flgores on the obverse and reverse, 
there being flowing tendrils on the back of the bowl. 

Note.-- Copies of any of the above patents will be 
furnished by Mnnn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



Mechanical. 

Saw Handle.— A.zeil B. Van Campen, 
Raymond, Cal. This is an adjustable handle for long 
saws, such as are used for cutting up logs and timbers, 
being adaptable to any saw of this class, and designed to 
facilitate the operation of sawing by 'permitting of 
greater freedom of movement of the hands. The inven- 
tion consists of a revoluble handle for the end of the 
saw, with a handle for the back of the saw and a hooked 
bolt for clamping the two handles to the saw. 

Metallic Packing. — Frederick A. 

Ives, Grant's pass, Oregon. The proper packing of pis- 
ton rods, valve stems, etc., is the more especial object of 
this invention, which provides a packing consisting ot a 
coll having ancut ends forming steam-tight bearing sur- 
faces. The packing is simply made and is readily appli- 
cable to large or small staffing boxes. On one uncut end 
of the coil is a pin engaging a correspondingly shaped 
recess in the bottom of the casing, a similar pin on the 
other end engaging a recess on the inner face of the 
gland, fitted loosely on the piston rod or valve stem. 

Sewing Machine Needle Bar. — 

Henry A. Dodge, Boston, and William T. Richards, New- 
ton, Mass. This invention provides the face plate with 
gibs so arranged as to effectually take up the wear of the 
needle bar and prevent it from wearing in the face of the 
plate. The gibs are so made that they will be inter- 
changeable", right or left, and the surfaces adapted for en- 
gagement with the needle bar are hardened to resist 
wear. 

Stone Carving Machine.— Antonio 

Zanardo, New York City. InthiB machine a table has 
movement in a bed and a tool carriage is held to revolve 
upon the table, there being a plate adjustably located in 
the bed and adjusting devices, whereby the bed plate 
may be set eccentric to the carriage. The tool may be 
given any required angle to produce a desired undercut, 
aud may be regulated to carve various embossed or intag- 
lio figures npon the same or different planes. The set- 
ting of the tool is quickly and easily effected, and with 
the machine circles and ovals may be made as. desired, as 
well as the carving of any design, even to a figure of a 
human being in relief. 
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For pumping engines. J. S. Mundy, Newark, N.J. 

* ' D . 8 ." metal polish. Indianapolis. Samples free. 

Wood palp machinery. Trevor Mfg.Co.. Lockport, N.Y. 

Microbe Killer Water Filter, MeConnell Filter Co., 
BnflSlo, N. 7. 

Bookbinding.— All classes of work. Magazines a 
specialty. Haddon & Co., 139 Center St., New York. 

Distance Reading Thermometers.— See Ilia's, adver- 
tisement, page 265. Ward & Doron, Rochester, N. Z. 

Steam Hammers, ImprovedHydraullo Jacks, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Cheapest Water Power.— See top of 1st column, page 
170. Alsotopof 3d column, page 239. Look, It will pay. 

Screw machines, milling macbines, and drill presses. 
The Garvin Macb. Co.. Lalirht and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. Allsizes in stock. IrvinVan Wie, Syracuse, N.Y. 

Inventors wishing to bring their Inventions to the. 
public notice should confer with H. Pittock, Room 61. 
1 Beacon St., Boston, Mass. 

Guild & Garrison, Brooklyn, N. T\, manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
add blowers, filter press pumps, etc 

Patent for Sale— Stall for comfort and cleanliness of 
milk cattle. AgentB wanted at 50 per cent commission. 
M. Schembrl, 396 Van Buren St., St. Paul, Minn. 

The best book for electricians and beginners In elec- 
tricity Is "Experimental Science," by Geo. M. Hopkins. 
By mail. |4 ; Munn & Co, publishers, 961 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J .8. & Gfc F. Simpson, 26toSS Rodney St, Brooklyn, N. Y. 

Patent Electric Vise. What Is claimed, is time saving. 
recently erected for William H. Bartlett, Esq., at ; No turning of handle to bring jaws to the work, simply 
Evanston, ID. Two perspective views and floor ; one sliding movement. Capital Mach. Tool Co., Auburn, 
plane. Mr. J. L. Silsbee, architect, Chicago, HI. ; N - Y - 

Wanted— A slide valve engine of about 200 H. P. Must 
be in first class condition. Address, giving maker's 
name, date, and full particulars, also location, J. B. J„ 
care tbls office. 



A very picturesque design. 

2. Plate in colors showing a cottage at Mt. Yemon, 
N. Y., recently completed for E. J. Walther, Esq. 
Two perspective views and floor plans. Mr. L. H. 
Lucas, architect, Mt. Vemon, N. Y. An excellent 
design. 

8. Cottage at Morgan Park, 111., recently erected for 
G. F. Patterson, EBq., at a cost of $3,000 com- 
plete. Two perspective views and floor plans. 
Mr. H. H. Waterman, architect, Chicago, HI. 

4. A summer house at Southampton, Long Island, N. Y., 

recently completed for H. M. Day, Esq. Two per- 
spective views and floor plans. A model design. 
Messrs. G. E. Harney & W. 3. Purdy, architects, 
New York. 

5. A residence at Portehester, N. Y., recently erected 

for Walter 8. Haviland, Esq. Two perspective 
■■ views and floor plans. A very pleasing design. 
Mr. Louis Mertz, architect, Portehester, N. Y. 

6. Floor plans, interior view, and two perspectives of a 

residence recently completed at Hackensack, N. J., 
for George A. Vroom, Esq. An excellent design 
and unique plan. Cost complete $6,950. Mr. 
Christopher Meyer, architect, New York City. 

7. The Bflmum Institute of Science and History, of 

Bridgeport, Conn., donated by the late Phineas T. 
Baraum. A one-half page perspective view. Cost 
for bnilding and grounds $100,000. A fine exam- 
ple of the Romanesque style of architecture. 

8. A residence at Stamford, Conn., recently erected for 

Oliver G. Fessenden, Esq, at a< cost of $5,199. 
Two perspective views and floor plans. Mr. Wm. 
H. Day, architect, New York City. A very pleas- 
ing design. 

9. A cottage of moderate cost recently completed for 

Hiram R. Smith, Esq, at Randall Park, Freeport, 
Long Island, N.-Y. Cost complete $3,900. Two 
perspective views and {floor plans. Mr. Wm. 
Raynor, Freeport, Long Island, N. Y, architect. 
A very attractive design. 



Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn A Co, Scientific American office, 361 
Broadway, New York. 

(VSend for new and complete catalogue of Scientific 
and other Booksf or sale by Munn A Co., 361 Broadway, 
New York. Free on apoliestlon. 



Agricultural. 

Mowing Machine Attachment. — 

William L. Hay and Robert L.Johnston, Franklin, Tenn. 
This is agathering attachment comprising side supports 
detachahly secured on the sickle portion of the mower 
frame, a receiving platform and a revolving rake, over the 
rear end of whichis joumaled a revolving discharging rake. 
The improvement is especially designed to facilitate the 
gathering and piling up of seed clover as it is cut by the 
mower. The attachment may bedetachably connected 
with any of the mowing machines now in general use, 
and it is simple in construction and easily manipulated. ■ 



Miscellaneous. 

House Mail Box.— Edwin F. KinSey, 
Washington, D. C. This box is to be attached near the 
front door of a building, and is so arranged as to indi- 
cate to the carrier when man is deposited in it, and to 
indicate by a signal to the occupants of the house When 
the carrier places any mail in the box. The box is also 
arranged to effect the purchase of stamps, stamped en- 
velopes, and postal cards from the carrier, in definite 
quantities, and the making of change therefor, without 
risk of loss of money or mail. 

Soldier's Field Equipment.— George 

H. Palmer, U. S. army. This invention comprises a 
half shelter canvas tent, to be united with a like naif 
shelter tent, and carried by being placed around the 
soldier's bedding and placed in a roll over the shoulders 
and across the body, in combination with n valise simi- 
larly carried, to hold ammunition, clothing, and toilet 
articles. By the novel construction and by certain straps 
and attachments, both the valise and half tent roll are 
held in place on the shoulders, the body and arms being 
nnconflned and free, and the weight being well distrib- 



6K ounces at the above elevation and would probably be 
too weak in the blastas well as in the quantity of alraup- 
plied to the cupola. You will need 15 ounces pressure. 

(6012) F. A. M. asks : 1. How can I 
make a dry battery f A. It is best to buy them. A mix- 
ture of plaster of Paris and chloride of zinc with chloride 
of ammonium and water In a zinc vessel with carbon 
pole in center will answer. 2. How can I make fluid in 
Edison-Lalande battery? What should I dissolve caustic 
potash in? A. Dissolve in water. 8. Please name a firm 
that manufactures batteries and supplies. A. Address 
Bnnnell & Co., of this city. 

(6013) R. E. W. asks : 1. Would cotton- 
covered wire (No. 36) answer nearly as well as silk-cov- 
ered for a small induction coilf A. Yes. 2. I wish to 
make some good permanent magnets. What kind of 
steel should I order, and about what will it cost per 
pound f A. Use good quality Stubs or tool steel. 8. 
Will the inclosed sample of wire give good resultsona 
telephone line of two miles f A. Yes. 4. What would 
be the objection to neinga well to ground the end of a 
telephone line ? A. None, unless you object to having 
the plate immersed in the well. Some slight corrosion 
will take place. 

(6014) J. A. McK asks : 1. How many 
cells Leclanche would I need to work a telephone system 
overabout two miles of a circuit (transmitter and re- 
ceiver being alike)? A. Use 4 cells. 8. Which is the 
bestf or such a line or shorter ? A. Leclanche cells are 
as good as any. 8. Is a metallic circnit better than a 
ground circnit and does it take less battery ? A. It is 
superior, but hardly saves battery. 4. A body weighs 100 
pounds at the poles and 101 pounds at the equator. How 
is this computed f A. Your figures are wrong. A body 
is heavier at the pole than at the equator. The relative 
weights are calculated by the formula for centrifugal 
force. 

(6015) F. H. asks : Can you give me a 
table, or tell me how it is ascertained, what by dUferent 
given current, length of wire, etc, will be the "attraction, 
in ounces or pounds, toward the core of a magnet f In 
other words, hovi can I find out what weight a magnet of 
any build can sustain f A. You will have to calculate the 
lines of force driven out at the poles through the armature. 
In S. P. Thompson's work on the " Electro-Magnet," $6, 

I you will find excellent matter on this subject. 

(6016) F. H. S. asks : Is it possible to 
leflectallof a ray of lightf rom a transparent body f Will 
not refraction take place to some extent as long as the 
ray strikes the body ? A. For the rear surface of every 
transparent body there is an angle of total reflection 
within which all light is reflected. This applies to rays 
of light which, having passed through the body, reach the 
other surface. There is no such angle for the front sur- 
face. 

(6017) L. F. D. asks : Do telephone, tele- 
graph and electric light companies ran their cables in 
the same conduits (under ground) f If not, why? A. 
Generally not, in order to avoid induction and possibility 
of dangerf rom .leakage. 2. Please give a solutiqnfaow 
to clean hard rubber ? A. Wash with ammonia and 
water, polish with kerosene and rottenstone. 

(6018) R. asks if a good tennis court 
could be made out of coal ashes. If so, the method of 
operation and whether the ashes would require sifting. 
A. Ashes alone would hardly answer. You might by 
sifting them and mixing with clay get a good surface. 

(6019) J. D. asks (1) what size wire to 
use to wind motor No. 759 for 25 volts, and about what 
power will it develop ? A. Wind with No. 21 or 22 wire. 
2.* How many storage batteries like described in Scibn- 
ttfic Amebic an, and how many plates and what size, 
should be to ran it about 12 or 15 hours, and how long 
will take to charge same ? Will dynamo No. 600 charge 
them? A Twelve to fifteen. The time of charging 
will depend on the current. The dynamo named will be 
largerthan necessary. 

(6020) A. B. R. asks if the simple electric 
motor In " Experimental Science " can be ran to good ad- 
vantage with the Edison-Lalande battery; if so, which 
type would be most advisable, and how many cells 
would be required to give about the same result as the 
plunge battery, suggested to ran this motor?* A. Yes. 
Use ten cells type Q. 

(6021) E. L. A. writes : Where can I get 
a history of the calendar and all its changes ? What day 
of the week was George Washington bom? And in what 
year ? (So recorded at that time.) Was 1700 a leap year 
under Julian calendar? To make my meaning plain on 
questions 2 and 3, 1 will state that I have examined differ- 
ent encyclopedias ou the calendar and find that they do 
not agree in this. Washington's birthday is now gene- 
rally celebrated as having occurred on February u, 1732, 
and now called February 22, 1732, but the following quota- 
tion from Appleton's Encyclopedia puts a different phase 
on it : " The change from Julian to Gregorian reckoning 
was made by act of Parliament in Great Britain in Sep- 
tember, 1752, the 3d being called the 14th. In England 
from the 14th century till the change in 1752 the legal 
year began at March 25. After the change was adopted 
In 1752, events which had occurred in Jmraary,Febraary, 

...... and before March 25 of the old legal year would, ac- 

papering machines.-The Van Wagoner & Wil-:chanicsisthatabelt will always run to the highestpoint ; cordingto the new arrangement be recorded in the next 
Sams Hardware Company—Window ecreens and - What is the reason? A. The length of the belt edge on , Bube nt year Tnn8 tte reToration of 1688 oc^ed 
screen doors-Maple flooring—The Pullman sash the high side as it is called, when shafts are not par- , mFebrQaryor tnat legalyea r,or as we should now say 
balance, illustrated— Portland cement walks.- allel or on the crown of pulleys, is always longer than at j , n Fe broary, 1689 _„ u ^ above quotation , rom Appleton 
Subterranean London— An alloy which adheres to the low part or low side. The stretch of the belt to ac- ^ ^^ way Qf ^p,,^ -^ ^^ &enj stoce 
glass—A saw" clamp and filing guide, fllustrated. commodate itself to this condition springs the straight ; w&& ^ ri(m cdendar we celebrate Washing- 

_,. „, ««■ 'w_ 1 » ,.•.„» a t. „j„_ part of the beltnear its point of contact with the pulley 

The Scientific , American Architects and Bnilders »,......_, j «.»_■. 

1 toward the high part or crown and causes it to run In 

that direction ; the effect being the same as if poshed 

by a shipper fork. 
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HINTS TO CORRESPONDENTS, 

Names' and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

Reference* to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered ft reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department each must take his turn. 

Buyers wishing to purchase any article not advertised 
hi our columns will be famished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration, 

Scientific American Supplements referred 
to maybe had at the office. Price 10 cents each. 

Rooks referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(6008) C. J. T. asks : I have a motor 

built after the Edison style, of the following dimensions: 

Drum armature core 6 inches long by i% diameters, 

wound with No. 16 B. & &, 32 sections, 6 convolutions In 

each section, two layers deep. Fields wound. with 10 

10. " Otter Cottage," recently completed for Henry H. ] Pounds.No. 28 each. Want to rewind for a power cir- 

Adams, Esq., at Belle Haven Park, Greenwich, [cai \ The machine when ran as a dynamo Is 90 volts at 

Conu. Mr. H. W. Howard, architect Greenwich, i 8 > 000 revolutions. I want to make a 110 volt machine of 

Conn. An attractivedesign in the colonial style of : it and ran at slower speed. WanttOputin a fancircuit 

of about ten a horse power Motors. A. You can proba- 
bly use your machine safely as it is. To lower speed, 
increase the number of turns on the armature, or weaken 
fiie field. To keep high amperage yon must nse as low 
resistance as possible. 



Two perspective views and floor 



architecture, 
plans. 
11. A colonial cottage at "The Bluffe," Mt. Vernon, 
N.. Y., recently completed for E. A. Hunt. Esq. 
Two penpeo ttve views, an interior view and floor 
plans. Mr. Louis H. Lacis, architect, Mt Vernon, 
N.Y. . . , .J?Z 



(6009) D. S. S. asks: 1. If a bell be rung 
inside a vessel exhausted of air, does it create any 



12. Half -page engraving showing hall and staircase of a 1 Boand wItUn ^ Te8Bel > none belnE . neiud outaIde of 

London dwelling ' 8ame ' ■*• There is no sound to be heard within the ves- 

' _, ■ sel, except by contact with the bell or with some object 

18. Miscellaneous Contents : Clients' right of replicating tonchfag it . 2 . H a transmitter were placed In the ves- 
deslgn.-Shop and mill construction-Seasoning fie i y^ tte ben ^ connected with a telephone outside, 
oak—Beautiful designs in parquetry work,fflus-.. could we thereby hear the ringing of the bell? Has this 
trated-The effect of fire on concrete—Water- experiment ever been trlea ? A. Yon could not hear it 



proof cellars.— Embossing wood.— Steel buttwith 
ball-beanng washers, illustrated.—" The Holland " 
radiators, illustrated. — Graphite paint — Sand- 



We never heard of the experiment being tried. 
(6010) E. A. S. says : One rule of me- 



Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, eqnal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine ot Abchitbc- 
tdbx, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most Interesting 
examples of Modern Architectural Construction and 
allied subjects. 



(6011) C. M. W. writes: In supplying 
blast to a cupola at an altitude of 9,000 feet, where the at- 
mosphere is so much lighter than at sea level, will a pres- 
sure of 10 ounces f Ornish as mach oxygen to support 
theflame under aboveconditions as a similar pressure ata 



The Fullness, Richness, Cheapness, and Convenience! lower altitude, or must the'pressure be greater to com- 

of this work havewbnforit the Labs bst Cr»OTiijiTioir ; pensate for differencein the rarefied condition of the air, 

of any Architectural Publication in the world. Sold by 'owing t6*thealtituder A. The atmospheric pressure at 

all newsdealers. MUNN & CO., Publishers, 9,000 feet elevation is only about 10 pounds per square 

361 Broadway, New York. I inch ; 10 6uncespressnre at the sea levelonly represents 



ton's birth as having occurred on February 22, 1732, at 
thetime he was born (Julian calendar) it must have 
been called February 11, 1T31, Friday. Or if, according 
to Julian calendar, he was born on February It 1732, 
we should now, under the Gregorian calendar, celebrate 
his birth as having occurred on February 22, 1733, Sun- 
day. Which is correct ? A. There is no special history 
of the calendar. It is scattered in detached details in the 
encyclopedias and technical works. Probably the best 
account Is detailed in the Dictionary of Science, Litera- 
ture and Art, long since out of print under the heads of 
calendar, year, cycles, and chronology. George Wash- 
ington was born on Friday, the 11th day of February, 
1732, historical time in England and the American 
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colonies. The historical or business year in England 
began on the first da of Jannary as established by the 
Romans. The ecclesiastical calendar embracing the 
civil or legal year previous to 1752 began on the 26th of 
March, and events between the 1st of January and 26th 
of March were usually dated with both years, as Feb- 
ruary 11, 173J^. The date of Washington's birth was 
fixed in the colonies to correspond with the new regula- 
tion; 1700 was a leap year under the Julian calendar, but 
not under the Gregorian. 

(6022) C. B. W. asks (1) if the motor de- 
scribed in Supplement, No. 641, can be run from an al- 
ternating current. A. No. 2. If not, how must it be 
wound to ran from an alternating current ? A. See our 
Supplement, Nos. 692, 717, 944, for alternating current 
motors. 3. What size wire should be used to have it 
run with 100 volta and 10 amperes ? A. Use No. 28 wire 
on field and armature. 4. If I should make the field mag- 
net on motor 641 twice as wide, which would be five 
inches, aud the annatore core twice as large, which 
would be fourfinches, and put twice the amount of wire 
on' the machine, would it be twice as strong as described 
in the Supplement.? A. In general terms, doubling all 
the lineal dimensions gives sixty-four times the power. 
But as you only donble a portion, you may expect four or 
five times the power. 5. Canthemotor 641 be runfrom 
the Crowfoot gravity battery ? A. Not satisfactorily. 

(6023) I. R. writes : 1 Can a storage 

battery be charged from an alternating circuitof 60 volts? 
If so, will the curent from the battery be direct ? A. A 
storage battery cannot be charged from an alternating 
circuit, 3. What is the main difference between an al- 
ternating anddirect current motor ? A. Several kinds of 
alternating current motors have been invented. We 
have described several in our Supplement, Nos. 692, 
717, 944, to which we refer for their peculiarities. 3. 
Can a 1,200 voltcontinuous arc circuit be tapped in such a 
way as to geta current of 60 volta ? A, There is no 
sach thing aa a current of 50 volts. By a shunt connec- 
tion yon can get such a potential difference. We advise 
you not to do it, as you expose yourself to great danger. 

(6024) S. J. S. asks : How does the heat 
from the sun penetrate through the intense cold of the 
upper regions, and warm the surface of this planet ? A. 
Heat is supposed to be a state of molecular motion or vi- 
bration conveyed through space in the medium of the 
lnminif erous ether. A medium having no effect upon 
the progress of planetary bodies, yet capable of trans- 
mitting the pulsations of heat, light, magnetism and elec- 
ta. city. It is probable that heat does exist in space to a 
very low degree in ita radiant form and only develops 
into active energy by resistance of planetary bodies to ita* 
vibratory transmission. 

(6025). W. F. asks : 1. What per cent of 
power developed at power house is lost in transm! tting 
for street car propulsion of the three following methods : 
Cable, electricity (trolley system) and compressed air? 



tern similar to the first named gives the most satisfac- 
tory results for both winter and summer ventilation. It 



TO INVENTOBS. 



. An experience of forty-four years, and the preparation 
P^y counteracts unequal heating on different sides ; USSRt&fSlSSSS e^STus "^ISlt'he < 
of the building from outside wind pressure. It prevents 1 laws and practice on both continents, and to possess un- 1 
indraughta from the windows by the draught of the fan \ ^Sl 6 ,?/??"^ 168 f . or Procuring patents every wher«. A i 
fe ■' ■- aynopais of the patent laws of the United States and all 



in the other system. The heating and ventilation of a 
hospital for the insane is too Important a matter for a 
general categorical answer. The plans should be passed 
upon by an expert in heating and ventilating such build- 
ings. 3. Can you give me the colors used in making 
different colored sidewalk tile out of a mixture of Port- 
land cement and sand ? A. Venetian red, black oxide of 
manganese, and chrome yellow are the principal coloring 
matters of cement walks. 

(6029) W. L. B. asks: In that class of 

rheostats where change of resistance is caused by change 
of pressure on a carbon powder, is lampblack suitable 
for the powder? If not, where could I obtain carbon 
powder that would be? A. We advise you to use pow- 
dered battery or electric light carbon. If the latter, see 
that the copper plating is dissolved before powdering. 
Lampblack would give very high resistance. 

(G030) W. W. *J\ asks : 1. What would 

be the effect if I were to wind a flat iron ring with a con- 

[ tinuoufl winding instead of alternating them, and place it 

in the fields of the Morday altematingtmachine? Would 

I receive a great deal of current with low voltage, i. e* 



foreign countries may be had on application, and persons i 
contemplating the securing of patents, either at home or 1 
abroad, are invited to write to this office for prices I 
which are low, in accordance Willi the times and our ex- . 
tensive facilities for conducting the business. Address - 
MUNN & CO., office Scientific American, 361 Broad- . 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of tbe 

Untied State* were Granted 

May 1, 1894, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents. J 



Acid, apparatus for charging liquids with car- 
bonic J. F. Theurer 519,140 

Acid, petroleum sulfo, H. A. Frasch ..518,989, 518,990 

Alarm. SeeiBuralar alarm. Fire alarm. Time 
alarm. 

Animal Iiberatingdevice, C. C. Partridge 519,301 

sh screen er, C. Eberle &ia»346 

" " ~ 519,153 



Axle box dust ffuard, car. N. H. Davis 
J Bag. See BtcycU hag. Game bag. 

1 Bag and twine holder, R. J. Morton 519,001 

; Bale covering, M.A. Heath 618,949 

- Band cutter and feeder, E. Turnell 619.219 

L Band cutter and feeder, VanWechel & Wvnia 519,211 

,. . , rrn . ., , . , r Barrels to stocks, detachably securing, L. L. 

direct current? A. This might be done with a proper] Hepburn 518,950 



commutator and connections. . It is not advisable. 2. 
How many watts do you require for one man power ? 
A. 746 watts=l horse power, or 93 (about)=l man 
power. 3. I wish to produce Tesla currents. What is 
the simplest way for reproducing some of his experi- 
ments on a small scale? A. There is no simple way. We 
refer you to Tesla on "Alternating Currents," $1, and 
Tesla's "Inventions, Researches and "Writing," just 
published, $4 by mail. 

(6031) C. A. D. asks : Can you inform 
me the degree of heat necessary to transform limestone 
from its natural state into lime? And what length of 
time is required to complete the process in an ordinary 

furnace? Does itrequirea gradualheat, or would a blast ; rJJ|J®|> SiiSv A*r3l 
furnace expedite the process ? A. 36 to 48 hours may be 
needed to burn a kiln of lime, and a white heat is attained 
in the process. The carbon of the fuel acts to facilitate 
the operation by its reducing action. Gradual heating is 
not needed. 



Basin, wasa, J. F. Lamping. „ tT . t ,. 519,287 

' " ! battery. 

umpy 519 H OT7 



Battery. &ee Storage battery. 

" n, J, Trumpy __.,... 

etil, A, D. Houston 518,996, 5IS£97 



(6032) Reader writes : A says that a 
black overcoat is warmer than a lightcoloredoneof equal 
weight, because the dark colored cloth absorbs the rays 
of light, while the light colored reflects them. B gives 
reasons which are almost identical for saying that the 
light colored coat is the warmer. Which is right? A. 
In general terms the black coat would be warmer in the 
sun—the white one in the shade or at night 

(6033) M. M. asks : What is the ratio of 



Battery system, J, 

Bed, foTdtng metal t _ ,_„ 

Bed, nor*, EL Sodergreu. Sl&#J7 

Bedstead attachment, E. Brule £19,301 

Beer, apparatus for pasteurizing and racking off, 

Mulier&Giesen 619,193 

Beer with carbonic acid, impregnating, J. F. 

Theurer 519,141 

Bicycle, O.E.Ford 519,253 

Bicycle. E.J. O'Connor 519,034 

Bicycle bag, B, KUlott 619,107 

Bicycle chain adjustment, M. L. Wilcox 519,066 

Bicycle gearing, K. li. Shulta 519,970 

Bicyc|estandorholder,R. DeClairmont 618,010 

Bit. See Bridle bit. 

Bit stock, F. J. Colvin 618,938 

Bl ower, powder, R. B. Warner 518.975 

Boiler. See Heating boiler. Sectional boiler. 
Vertical flue boiler. 

_. ler, W.H. Berry M9A16 

Boiler. Collier & Dignard 510,241 

Boiler, C. 8. Hopkins 518,286 



Boiler covert hk, w. A, Scott. Jr 61fl,l3T 

- - - am, J. McMillan 618,36? 

Boilertube cleaner, S&. C. Henley MS»995 



Boiler tube expander, H. Strecker 519,278 

Boiler tube expander and stopper, J. Wat on 519,143 

Bolt, See Self-acting boit. 

Boot protector, lady's, H. J. Westcott „ 619,053 

Boot, soaking, M. N. Rogers. 619.047 

Bottle. muciTager, E. Terry 519,061 

Bottle or jar closure, R. M. Howe 518,953 

Bottling machine,' M. P. Heddy 519,000 

Box. See Cigar box. Mail box. Paper box. 

Box blocking machine, C.Crlstadoro 519,036 

Brtdgegate,8ego& Faucher 619,274 

Bridle bit, T. D. Gordon 619,112 

Brush, fountain marklug, R. G. Bailey 519,223 

Buckie, J. A. King 518,999 



Bung extracting machine, J. U.Kraft !?1£,021 

Camera shutter. L. F. Eiden. 



Burglar alarm, 
' Burial apparatus, A 



A.Moore 619,265 

"I.Whitney 618,976 

619,247 



A. No exact figures can be given, except that under aver- jthe volume of high pressure cylinder to that of the in- 



age conditions the electric road may he pronounced the 
cheaper. 2. What Supplements or books would fur- 
nish, me with information about compressed air ? A. 
See Supplement, Nos. 799, 857, 893, 510, 766, 900. Also 
Supplement catalogue, sent by mail. 3. Why is com- 
pressed air not more used for street car propulsion ? A. 
It is too expensive and cumbersome. See Supplement, 
Nos. 176, 177, 182, S5S, 637, 747, 845, 866, 890, 903, 904. 

(6026) H. K, C. asks : 1. Does the induc- 
tion coil increase both the tension and quantity of cur- 
rent or just the tension alone? A. The regular induc- 
tion coil increases the tension and lowers the current 
strength. It also produces a sort of alternating current. 
2. I used common table salt iu place of sulphur of copper 
in making a gravity cell. When I connect a small motor 
in the circuit it runs very rapidly at first and then stops. 
What is the cause? A. The cell rapidly polarizes, the 
combination is in every way a very poor one. 3. How 
can the Leyden jar be charged with a gravity cell ? A. 
Connect the knob to one pole and the outer coating to the 
other. The charge will he so minute as to be appreciable 
only by very delicate instruments. 4. Why are the mag- 
netic poles continually changing ? A. The reason is 
unknown. 

(6027) C. L. writes : I have three storage 
batteries, and I would like to get some idea of what power 



termediate pressure cylindei in a triple expansion engine, 
also the ratio of the intermediate to the low pressure cyl- 
inder ? Also, what are the cylinders' diameter and stroke 
of the largest triple expansion engine? A. The ratio of 
the volumes of the cylinders of triple expansion engines 
varies somewhat with different makers, and to meet the 
requirements of expansion for steam at various pressures, 
as well also the capacity of a receiver, if one is used. The 
usual practice for marine engines is for steam at 100 to 
130 pounds pressure 1, 2*25, 5, and for 150 pounds pres- 
sure 1, 2*56, 6*90 as the relative volumes of the three 
cylinders. 



Can. See Oil can. 

! Can filling apparatus, Q.H. Perkins 519,307 

Can filling machine, A. J. Tanner 5161973 

Carcoupftng.H. Bridge 614231 

Car coupling, P. C. Brown 519,300 



_ ig machine, A. 

C ar coupling, H. Bridge..... 614231 

Car coupling, P. C. Brown 519,300 

C aroupllnjr T J. Coup .619, B6, 619.106 

£toa utflngJ.W Lang 51 4tt£ 

Carcoup **,D. CLNplley , 619,092 

Car pouplinjr, Reynolds & Jones 513.568 

Car coupling C. H. Smith 519,305 

Carcouplhsff, Wolcott A O'Hara 619,216 

£ ar dumping apparatus, P.H. Hageney 519,267 

Car render, S. C.Etadlg 619,128 

Car platform «ate. J. ZrehbTel..,. 619,066 

Car safety guard, street, & Norton 

Car switch actuator, street, F. Sparling., 



Car safety guard, street, & Norton 519,046 

Car switch actuator, street, F. Sparling 61fi#"" 

Car wheel guard or fender* J. F.Morton 519,2 



Cars, curtain rod fixture for sleeping, J. Kirby, 

Jr 61B£58 

Chair. See Dental chair. 

The cylinder diameters of one of our largest ; Check hook, P.F.Cavalier.. *§•££ 

- . . . ,„™, [ Cheese forming machine, H. R. Van Eyck 61&209 

ocean steamers having two engines of 10,000 horse power \ Cigar box L. RosenfeldT. 519,201 

each are 45, 71, and 113 inches with 60 inch stroke. \ Cigarpress, 8chupple & Hubejer.!.;^... .*.".. !.!." £19163 
^ ' ) Qstern cleaning machine, J. Shepherd 619,074 

(6034) Inquirer, Newfoundland, asks : [Clay pigeons, machine for manuacturbigi wis." 



1. Would an ordinary kerosene lamp, with a sheet iron 
drum placed just upon its chimney so that the heat from 
it may radiate slowly through the apartment, heat the 
apartment better than the lamp without the above at-, 
tachment ? A. The absolute heating power of a lamp 
will not be increased by the absorption by and radia- 
tion of a metal drum through which the heat passes, but 
the action of low radian t keat from such a source seems 



in some way to modify the susceptibility of the nerves to ___, ... _. .._.__.. ...... 

theses ofheat,andin thatway appear* to increase j Swkeio'uttS, BoeESi'SHuIl. 

.it. 2. Would the comparative heating value be the same 1 Crate, H. Allen 

I can getfrom them ifattached to a proper motor. Bach j whether the room had a chimney or not ? A. The effect I Cru8n^.'. |ee t tt« f cru?her^ 1SSOn 

cell has 14 plates (7 to each pole), 6J4x9 inchesfmeasured 

only the part that was supposed to be in the solution), 

making a total of 43 plates in the three cells. Can such r of feather bed on which a person with mild form of scar 



ypiget ..... — 

Jones, 519.127 

Cloth fold tag machine, W. A. Richardson B19,OTS 

Cloth sittuK and drying machine, R. Partington.. 61'JJQl 

Clothes drier, Douglas & Austin (19,111) 

Clutch, automatic stop, A. C. Campbell &B.1T3 

Coffee pot and Alter, C. H. Huxford 619,(80 

Coin tray, H. A, Hayden H8,9i8 

Commntator brush, R.Kersherg 619,168 

Converter, CM. Allen 519#9, SI9.M0 

Converter for smelting ores. C. M. Allen Mfl,218 

Coppei*from its ores, extracting, Q. W. Goetz 618,111 

Copy holder, B. Sheldon 519,018 

Core making machine. C. R. Schmidt 519,006 

Cotton _pre8s,P v L L White. _.^ 519,05* 

■ 519,293 
. 819^ 
.619.010 



of a chimney opening into a room is to carry off heat, I Cultivator and planter, J. E.Miller 519,014 

a > i -a -j .!, . o t Cultivatnr, lister, Y. P. Craig 618,940 

and may only be considered as a ventilator. 3. In case ! curtain fixture, I. Williams 618&77 



cells be arranged to give small power for long time or large 
power for short time? A. Tour battery will give about 
18 amperes and 6 volta or 54 amperes and 2 volts, accord- 
ing to connection. The series connection (18 amp. 6 
volte) is preferable. This gives i^f horse power. The 
cells can be nsedfrom this as a maximum down as low 
as desired, according to the motornsed. 

(6028) E. C. H. writes : We are putting 
in a steam heatingplaut in a large hospital. The boilers, 
five in number, must be situated on practically the same 
level as the building to be heated, unless an excavation 
at least 18 feet deep and 40X60 is made for them. Is 
the gravity system of such advantage that you would ad- 
vise this excavation, at an enormous expense, or would 
it be better to have the return water conducted into a re- 
ceiver with automatic pump attached, so that the water 
could be delivered into the boilers? A. The Binkingof 
the boilers in an excavation for the convenience of a re- 
turn system is not desirable, in view of the well known 
appliances of the present day for returning the water of 
condensation to the boilers. A small cellar with lank 
and automatic pump, below the line of return pipes, is 
the cheapest and most satisfactory system. 2. In venti- 
latinga large hospital would it be better to propel by 
fans warm air into the rooms through registers placed 
near the ceiling, expecting this pressure of air. assisted 
by the steam heated ventilating stacks, to force the foul 
air out through shafts near the mop board of each room, 
or would it be best to permit the hot air to escapethrough 
the heated basement corridor through registers placed 
near the ceiling, and connect fans with foul air ducts, 
drawing the foul air out of the room through registers 
near the floor, this draught to cause the hot air to circu- 
late rapidly through the room, warm it and pass out 
through the foul air ducts, the latter plan being the 
reverse of the former? A The plenum or pressure eye- 



let fever (scarlatina) lay till recovery, would it be suffi- 
cient disinfection to fumigate once or twice with good 
disinfectant, for three or four hours at a time, and then 
put bed in open air; or would it be necessary to take 
feathers out of tick, and wash case and feathers? Please 
state best way to disinfect in above case. A. The 
method of disinfecting as described may be proper and 
safe, if disinfectants such as carbolate of camphor or 
other approved methods are applied to the inside of the 
; mattress and a quarter pound of camphor left among the 
! feathers for a season. Such a bed should not be nsed by 
other children under six months. The safest way where 
there are other children is to disinfect and thoroughly 
wash everything appertaining to bedding and clothing. 

(6035) P. 8., N. O., asks : What horse 

power will a gasoline engine having two cylinders 4Mx6 
inches stroke give at 350 revolutions ? What speed will 
above engine drive a 21 feet long, 5 feet 6 inches beam 
boat, propeller 18 inches, 3 blades, ty& feet pitch? A. 
The two-cylinder gasolene engine will have from 5 to 7 
horse power, according to the perfection ofthe explosive 
.mixture of gasolene vapor and air. It will propel the 
boat at from 7 to 8 miles per hour. The engine will not 
run with the speed namedwhen attached to the propeller. 
250 revolutions will be its speed for the above boatspeed. 

(6036) R. W. 8. asks if the valve of a 
high speed locomotive has to be changed to a shorter 
throw when running at a high rate? A. The throw of 
the valves in all locomotives and link valve gear engines 
is controlled by the link motion. The movement of the 
link from the dead point out in either direction controls 
thecut-off ot the valve from to the largest opening 
that is allowed by the construction, the amount of cut- 
off being generally designated by the check notches on 
t tbe clamp arc. 



Cutter. See Band cutter. Cra ker cutter. Vege- 
table cutter. 

Catting machine, Wilson & Hesch, Jr 616.978 

Cutting offtool, B. W. Gonrd 619,183 

Dairy, portable, J. H. Ucllveen. SW.26S 

Teaming and embroidering frame, Q. P. Hill 519,368 

Dental chair, T.H.&E. Gardner 619,109 

Disk, butter, R.Hill 519|ias 

Dish cleaner, P.Noble 619,091 

Disinfecting apparatus, Stratton JsMurdock (r).. 11,418 

Distilling apparatus, A. Lavy 619,087 

Dough shaping machine, P. Duhrkop 618,943 

Drier. See Clothes drier. 
DrU. SeeRockdrill. 

Drill for wells, etc., C. E. Wyman 619,012 

Drying kiln. C. H. Seaman 619,138 

Dye, blue alizarine, R. Bonn 619,229 

Dye, brown, petroleum, H. A. Frasch 619,036 

Dye, brown petroleum nltro, H. A. frasch 618,991 

Dre, petroleum, H. A. fTrsBch 518,932 

electric conductor for underground cundulU, D. 

E. Conner. 618,939 

Electric elevator, FJS.Herdmau 519,117 

Electric generator, W. Baxter, Jr 519,280 

Electric generator, self-exciting constant po- 
tential, Schm id ALamme 619,008 

Electric heater, S. B. Jenkins 519,043 

Electric machine, dynamo, G. Forbes 518,944, 518.945 

Electric machinery, construction of solenoids or 

coils of wire used in, G. Forbes 518,946 

Electric motor, P. E. Herdman 519,116 

Electric motor. Riesft Soott 619,272 

Electric motor controlling apparatus, F. E.Herd- 

man , 519,124 

Electric motor controlling device, F. E. Herd- 
man 619,121 to 519.123 

Electric motor or generator, W. Baxter, J r .119,281 

Electric motor regulator, F. E. Herdman 519.120 

Electrical distribution, system of, E. Thomson... 619,076 
Elevating and bag holding machine, portable, G. 

S.lngle 619,261 

Elevator. See Electric elevator. Hay elevator. 

Elevator, P. E. Herdman 519,118 

Elevator, G. Quackenbush 519,292 

Elevator controlling device, F. E. Herdman 9M.119 

Elevator for buildings, C.L Hall.,.. 519,114 

Elevator safety gate. V7. J. Slyder 619,139 

Engine. See Rotary engine. Steam engine. 

Engine, P.Chouteau 619J47 

Engine tender, road, E.T.Wright 618,982 

Envelope.A. J. Rltter 619,093 

Evaporating pan. H. F.Miller 518,932 

Excelsior cnttLngmaehine.C. H. Whitman Slfl,21t 

Exercising machine, G. F. Poole 618,967 

Exhibiting machine, coin-controlled card, McFar- 

land* Reid 619,002 

Fan, sewingmacbine, J.F. Billman 619.227 

Faucet, MTE.Spofford 619,049 



Fence winding device, wire, I. V. Adair 519,108 

Fences, implement for weaving filler wires in 

wire, L. A. Greeley 619,164 

Pender. See Car fender. 

Filter, Sellenscbeldt 4 Lepke 619,276 

Fire alarm and signal, automatic electric, L. A & 

C.J.Werner 519,213 

Firearm. recoil operated, P. Darcbe 519,151 

Fire escape truck, E Cardarelli 619,234 

Folder for fabrics, edge, MttcbeU & Murphy 519,131 

Folding gate, swinging, G. M. Beard 619,14* 

Folding machine, C. Eftimson 619.-058 

Forge, blacksmith's, G.E. Post 619,072 

Fuel economizer, J. Milne 619,023 

Furnace. See Boiler furnace. Hot air furnace. 
Portable furnace. Smelting furnace. Smoke 
consuming furnace. 
Furnace charging arrparat us, blast, F. C. Roberts. 519,094 
Furnaces, cold air draught regulator for, A. H. 

Zimmerman 518,984 

Game apparatus, M. M. Wilson 618,078 

Game bag, G. H. Rawlings 619,271 

Game board, W. Hoffman 519,041 

Garment supporter, G. W. Parker 538.9F4 

Gas apparatus, water, A . G. Glasgow 919,039, 519,040 

Gate. 8ee Bridge gate. Car platform gate. Ele- 
vator sa ety gate. Folding gate. 
Gearing, electro-magnetic variable speed, W. 

WTHeaumont 519,031 

Generator. See Electric generator. Steam gene- 
rator. 

GlasB door plate, H. W. Greene 519,266 

Glass panels, manufacture of stained, H. C. 

Hughes 519,186 

Glassware moulding apparatus, C. Grebe. . ..... . , 519,113 

Globe, geographical. I. & M. A. Hodgson 619j0fl 

Glove, etc, H. L. Northrop 619,198 

Gold and black sand, apparatus for extracting, 

S.G.Dorr. 619.215 

Grain meter, J. W. Coker 619J76 

Grinding mfll.rpDer, Hudn«ll& Beary 618,965 

Guns, cocking mechanism for breakdown, F. A 

Hollenbeck 619,126 

Hair curler, J. W. Leonard 619,189 

Hammock frame, folding, A. Karnbacb 519,286 

Handle, See Knifo handle. Razor handle. 
Handles and covers to vessels, attaching, G. W. 

Niedrlnghaus 619,069 

Harness, L. H. Creamer 519,149 

Harvester, W. D.Harmon 619,019 

Hatandcoathook, locking, E.W. Sweigard 519,102 

-Hat brim stiffening machine, F. J, Uurphy,. 519,194 

Hat crown stiffening machine, F. J. Murphy 519495 

; Hat or bonnet holder. I. D. Van Gorder 519.210 

Hatch elevator, Blanchard 4 Lamble 519,299 

Hay elevator and carrier, J. a Porter 619.270 

Hay knife, Feneran AMI Iks 5t9,SSl 

I Hay press, W. J. Pearce ,._ 518,965 

Hay rake, G. A. Gemmer 618,983 

1 Hay rake, automatic center delivery, L. H . & O. 

N.Kimball 619,262 

Heater. See Electric beater. 

Heater for soldering irons, etc., G. H. Perkins 519,305 

Heating boiler. Sot water^p. F. Morgan. ...519,132, 519,133 

Heel nailing machine, A. White 519.144 

Hinge, school seat, J, W. Fisber. 618,988 

Hinges, manufacture of strap, T. Corscadea 519,248 

Hinges or links, machine for forming wire, H. 8. 

Reynolds 619.160 

Holsttngapparatns, W. Roth 619,294 

Hook. Be e Check hook. Hat and coat hook. 

Hose bridge, H. Sandrock 519,186 

Hose nozzles, portable and adjustable support 

for, W.A.Cain 518,386 

Hot air furnace, G. W. Fridrich 519,304 

Hub protector, vehicle, N. D.Hodgkins 618.051 

Incubator, H. R.Davis 519,244 

Indicator springs and steam gauges, apparatus 

for testing. R. C . Carpenter 519,236 

Ink, manufacture of printing, J. A J. Bibby 519,032 

Insulating material into conduits, means for In- 
troducing, D. Brooks, Jr 519,171 

Jewel setting machine feeder ,. W. Kondqulst 519,027 

Kiln. See Drying kiln. 
Knife. See Hay knife. 

Knife, R. J. Christy 619.237 

Kalfe handle, brush back, etc., F. N. iViok.. 519,068 

Knitting machine, circular, Branson & Cook. 619,170 

Lace fastener, J. B.Craig 519.018 

Ladder for sleeping cars, folding, J. B. Holbrook. 519,184 

Ladder, sectional, H. H. Lang 618,961 

lamp, electric arc, J. C. Fyfe 51S.283 

Lamp, electric arc, J. B.McKeown 619;046 

Lamp, incandescent electric, F.S.Smith 519.099 

Lantern, Gill & Atwood 519,255 

Last, F. E. Benton 518.985 

Last. J. C. Kupferle 519,037 

Latch and lock, combined, N. B. Gregory 519.284 

Lathe, turret, F. H. Richards 518,969 

Laundry hanging rod, W. 9. Cob urn 519,017 

Leather skiving machine, N D f resne 519,282 

Life-preserver, buoy, etc.. automatic, A. Colomes 519,242 

Liquid separator, centrifugal, J. L. J onsson 519,085 

Lubricant for bicycle chains, and bearings, W. L. 

Sargent 619,096 

Lubricating device for car or other axles or 

shafts, J. S. Washburn 619,212 

Lubricator, P. S. Whiting 619,056 

Magnet for electric machines, field, A. Schmld.. .. 619,097 

Mail box, J. G. Cutler 619,067 

Mailing machine, J. A. Horton 519,186 

Malt 11q uors, apparatus for cooling and aerating, 

H.E.Deckebaob 518,911 

Match making machine. J . C . Donnelly 519,160 

Match safe, R. D. Goodlett 51ft994 

Mattress filling machine, W. H. Putnam 519,203 

Measuring dress skirts, device for, A. S. New- 
comb 619,090 

Measuring Implement. tailor's. D. Hawiey 518,947 

Measuring textile fabrics, apparatus for, F. C. 

Stephan 619,277 

Meat chopping machine, A.J. KuII 519,000 

Metal, machine for joining and rolling sheets of, 

Grafton& Spears 619,084 

Meter. See Grain meter. 
Mill. See Grinding mill. 
Mould making machine. L. Rlbereau y Marteaux. 519,310 

Moulder's tack, F. Schulte 519,164 

Mop wringer, W.H. Bennett, 519J46 

Motion, device for converting reciprocating into 

rotary, F. Jackson..* 519,064 

Motor. See Electric motor. 

Motors, hydraulic apparatus for controlling fluid 

pressure, C. Bonjour 619,168 

Mower.'R. McGabey 519,197 

Mower, lawn, H. Deck '. 619,080 

Music leaf turner, J. W. Darley, Jr 619,302 

Musical instruments, transposing keyboard for. 

M. Philipps 619.071 

Musical instruments, vibrator for reed, H. Janes. 518,867 

Nail puller, G. J. Capewell 619,034 

Necktt e shield, I. Noar 619,208 

Nutand bolt lock, L G.Tinney 618,974 

Nut lock. T. McDonald, Jr 619,196 

Oil can, D. j. Hoiliger KS,<M 

Ordnance, breech-loading, J. H. Althof 519.308 

Ore crusher, P. Bishop 519,228 

Organ pipe, P. Wirsealng 518,980 

i Pall attachment. F. M. Buck 6191233 

'. Pan. See Evaporating pan. 

I Paper cutting machine, J. Spencer 519Jff5 

| Paper box, A. L.Reeves. Jr 510,835 

: Paper fixture, toilet, S. Wbeeler 619.167 

' Paper vessels, machine for making, W. Fogle- 

■ song 519,153 

J Pen, drawing, Haug & Holler 519,155 

] Piano action, W.W.Wallace 519,166 

; Pianofortes, self-playing attachment for. T. L. 

i Lebeau 519,157 

Pierack, folding, T.J. Shannon 519^)07 

i Pigments, manu acturing, G. E. Moore 618,963 

L Pipe. See Tobacco pipe. 

Pipe fastener, conductor, J. H. BUler 518,943 

Pipe threading and cnttlng-off machine, A. W. 

Cash 77. ! 519J75 

I Pipe wrench, J. Gelsendorfer 519,264 

; Planter, J. A. Elam 619,248 

- Planter, J. N. Wilson 616,879 

! Planter, corn. J. & J. Kurt 618,960 

Plaster, manuf actu e of , H. C. Higgi nson 619.259 

. Plate holder, magazine, A. Stegemann 519.276 

] Plow, J. D. Burkhart et a! 618,836 

' Portable furnace. W. I. Castleman 519,236 

Pot. see Cofiee pot. 

Power wheel, A. Blenkowekl 519,226 

I Precious ores, converting and smelting, C. M. 

Allen 619,217 

' Press. See Cigar press. Cotton press. Hay 
press. Toggle preea. 
Projectiles and apparatus therefor, hardening, 

H. AlBrustlein 619,232 

Puller. See Stump puller. 

P mp, W. H. Fetters 619,081 

Pump for compressing air or gases, Belliss & 

Morcom 619,225 

Pump, lift, J. Wook 618,981 

Pump pipes, vent attachment for, L. Adams 518^834 

Pump, steam, E. C. Johnson 519(065 

Punch, metal, T. E. Clark 519,240 

; Pyrotechnic device. H.J. Pain 519,169 

' Rack. See Pie rack. 

j Railway conductor support, electric, J. C, Henry . 519,115 

Railway, electric. W. B.Purvis _ 519,291 

Railway switch. H. C. Benagh 619,298 

1 Railway switch. C. Froeltch 619,062 

Railway trolley, electric, G. W. Hooper 

i Bake. See Hay rake. 
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Basorhandle, O. B. Feara 519,250 

Recorders, actuating device for manual, H. M. 

GelRer 519,253 

Heel. See Wire reel. 

Register, J\ H. LudiDtrton 519,130 

Registering measures of liquids, device for, F. 

Gerau 519,181 

Regulator. See Electric motor regulator.' 

Relay, H. 8. L. Verley 519,142 

Retaining or lowering apparatus, T. H. & B. 

Gardner 519,00 

Roasting and calcining kiln, L. Houze £13 T G&1 

Rock drill, G. W. Pickett 519,202, .U9^S0 

Rotary engine or pump, Kuauss&Krause 513U5C 

Ruling machine Ink fountain, R N B.Petersen.. 510,085 

Sawing machine. J.H. Morrison 519,193 

Serews Into leather or other material, machinery 

... for inserting M. Wie<Serin 519,215 

Sja-obMng machine, R. W. Somers 619,100 

Sea, composition for pacifying wares of the, M. 

M. V. Richter 519,161 

Seaming machinery, metal can, H. Miller 519,088 

Sectional boiler or beater. Bauer & Johnson 519,297 

Self -attaching bolt, J. H. Calkins 519,172 

Separator. See Liquid separator. 

Sewing machine attachment holder, W. R. Par- 

• sons 

Sewing machine snap slide, J. K. Hunter 

Sewing sweat-bands into hats, machine for, W. 

P. Gammons, Jr 

Shade cord fastener, J. M Crampton 

Sharpening machines, razor holding and adjust- 
ing device for. C. A. Worden 

Sheet metal tubes, machine for making, J. Gould, 



■^t&pcriisemente. 



Jr. 



Shoe beading machine, A. I. Scbmiedl 

Shoe bolderfor nailing machines, G. W. Stacy.... 

Sifter, flour, D. McKenzie 

Signal, W. P. Squier. . 
Skylight, G Boifdt.... 
Sleigh, S. E. Oviatt. 



619,134 

519,260 

519,038 
519,148 

519^98 

519,183 
&1S168 

51MU3 
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ORDINARY KATES. 
In.ide Page, each insertion - • 75 ceulta lioe 
Back 1'age. each insertion - - — Si. 00 a line 

^~ For some classes of Advertisements, Special and 
HlQteT rates are required. 

Toe above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is Be i, in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at I'ublication Office as early as Thursday 
morning to appear in the following week's issue. 




Seneca Falls Mfg. C& 695 WsferSt.&weciFjdli.tW, 



INSTRUCTION- MAIL 

In Architecture. 
Architectural Drawina. 
Plumbing, Heating and Ventilation, 
Bridge Engineering, 



Railroad Engineering, 

Surveying and Mapping, 

Mechanics, 

Mechanical Drawing, 

Mining, 

English Branches* and 



ELECTRICITY. 

Diplomas awarded. To begin students need only 
know how to read and write. Send for FREE Circular 
ot information stating the subject you think of studying 
to Tlie Correspondence School of mechanics 
and industrial Sciences* Scrunron, fa, # 

4090ST UDENTS. 

IOE-HODSrC AND COLD ROOM.— BY 

R G. Hatfield. Witb directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. A9I. Price 10 cents. To be had at this 
office and from all newsdealers. 



I ATllCQ BhapnrBj I^&ners- DriUa, Machine Hnop 
LH I nCv^ OutHtB.F^ntLiith*^ Toole and HuppllRR. ■ 
Catalogue Free, SEBASTIAN LATHE CO,, ' 

130 OnivERT St., Cincinnati, O, j 



Sheer or grater, vegetable, H. O. Barlow 

Smelting furnace and reflniue converter, CM. 
Allen 

Smsdting ores, H. Lang -. 

Smoke consuming furnace, T. Dark-Sr 

Soldering machine, can bead, W. H. Hmjth .... 

Sole leveling and buruisbtng machine, E. C. Judd 

Spade or shovel, P. Caldwell, Jr 

Spark arrester, K . Rinsheim 

Spoke socket, P. Schneider 

Spool?, maobine for dressing half, E. Hubbard 

Stamp bolder and moistener, G. Loomis. 

Steam engine, W. C Church 

Steam generator, A. W. Finlayson 

Steam or otbermottve fluid engine, W. C. Churcb 
; Stool and foot rest, combined, P. C. Brown 

Stop motion, a A. Taft 

'Storage battery, Phillips & Entz 

Store servi ce apparatus, D. Lippy 

Stove, beating, Wright & Bailey.. ...... 

Stovepipe ribotv machine, A, Syversen 

ytovoBi water beater farina, L. M. Stone. 

Strainer for tea or coffee pots, press, F. Fontneau 

Stump puller, A. J. Larkin 

Surveying instrument, W. R- Whipple 

Switch. See Railway switch. 

Switch working mechanism, Brackelsberg & Ed- 
wards 

Syringe, G. Beck 

Tagmachine, W. M. Little 

Tffepbone, E. V. Kolbassieff. 

Thrashing machine feeder, C M. Tanquajy 

Time alarm, electric, H. P. Sommer 

Tire marker, O. f. Farwell. 

Tire, wheel, H. M. Devoe 

Tires to wheels, device for fixing pneumatic, E. 
J. Vauzelle 

Tobacco, device for sprinkling casing material 
upon.C. Tj. Marburg '. 

Tob&ccHi pipe, C. Peters m - . - 

Toe weight,, J. d. Keller 

Toggle press, double-acting, A. C. Campbell 

Tool, combination. G. J. Capewell 

Tov, pistol, W.iDuecbting 

Trimming machine, J. W.Oliver 
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DEST ABRASIVE KNOWN. 

__.. .MONO POWDER SuaSTITL . 
HPOWDERrCRTSTALr WHEEL" SLAB * HONE Fa 

ICsfteafiUNai/M Co. Mo/vava^Meui cirr.PA, u.s./i. 



"OWDER SuaSTITUTE. IN FLOUHr 



Emery and 
■~. In Fli 
& Hone Form. 



ALSITE ♦ SOLDER 

FOB 

ALUMINUM. 

Does not disintegrate. The Butt joint can be rolled, 
hammered, or drawn. Fnll particulars on application. 
AMITE ALUMINUM CO., 106 Liberty St., New York. 



Fine Experimental Machine Work. 

D'Amour <fc Mttledale, 304 B. 43d St., New York. 

Towers, Tanks and Tubs 

PATENT SECTIONAL 

ALL IRON TOWERS. 

PLAIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL 00. 

319 E. Main Street, 
LOUISVILLE, RT„ U. 8. A. 

Fertilizers arB _ unprofitable ' 

Unless they contain sufficient Potash, 

Complete fertilizers should co nt&fn at least S percent. 

of Potash. 

FdlLliztsra for Potatoes, Tribar-co, Fraitu and Vegeta- 
ble* should nontaln from 10 to 16 per cent, of Potash. 
To obtain be.nl. results use fertilizers containing enough 
Potsah or apply I*otash Raits, aunb as Muriate of 1\>1> 
aah, Sulpbateor Potash and'Knlnit, Instruct lye pamph- 
bsta and information free, Addrcna, 
tJuruian Itati Works, Bennett Sldft, N. Y* CJilT, 




BREAD MAKING. — AN ESSAY BY 

W.T. Callard. readat the annual examination In bread 
making, held by tbe National Association of British 
Master Bakers and Confectioners. A paper of value to 
bakers as well as to housekeepers. Contained in Scien- 
tific 'American Suppi.emknt, No. 949* Price 10 
cents. To be bad at this office and from ail newsdealers. 
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Trunk, E. L. For^ren ... 

Tube drswlnff davice, Cl G. Larson 

To?, n&me, W.TimminB 

Typewriter o^nnter, A v.Gearharfc 

V«ive device, C.H. Wat tere 

Valve for condensers, water regulating, W. F. 

Garrison -...; 

Valve, oil, G.H.Perkins 

Val ve, pressure regulati ng, J. Naseldlnger 

Vegetable cutter, J. Roslosnik;...... 

Vehicle, F. W. Zlmmer. ■ 

Velocipede bearing, F. D.Owen 

Vertical flue boiler, C. Abrens :.... 

Vise, W. S. Snedlker ; 619,008, 

Warp fabric, 8. Spooner 

Washing machine, A. Brbor 

Wheel. See Power wheel. 

Wire reel and stretcher, H. Frick. -. 

Wrapper or envelope, P.J. Ogle..:...; ...:... 

Wrench. See Pipe wrencb. 
Wringer. See Mop wringer. 



519,230 
519414 
619,284 
518,969 
519,029 
518,971 
519,249 

si^iw 

519,165 i : 

619,191 
51^ 135 

519.K4 
613,033 
5IH,iW 
519.1SI9 
S19.WS 

sis, hx; 
sIs;o3(t 

619.180 
MH.fiB 

619,083 

,1! .»., 
SI9,0B9 
619,085 
518,983 

- 1 ; ■■ 
sW.filS 
5]9,nas 

MS,1()1 
613,303 

519,037 
519,168 



TRADE MARKS. 

Beer, lager. Standard Brewery 

Boots andsboes, Terry, Ware & Alley 

Boots and aboeR, t*satber, .1. B. Lewln Ctjmpany 

Celery aflcd and fluid extract, of gargap&rilta, liquid 

compound of. King's Medicine C^jmpany 

Cemenvlime, and plaater-of- Paris, Union iCeme nt 

and Lime Company ,, .. 

Cognac, J. Cukor 

Confectionery. Callard & Bowser 

Corsets, ladies', Worcester Corset Company 

Creme de mentbe, E Cusenter Fils Alne & Com- 

pagnie 

Disinfectants, Rea Holliday & Sons 24,633, 

Detergent. liquid, V. Belikan..., 

Dentirrlce,L. J.De Carballo 

Firearms, WlebuBch & Hllger 24.646, 

Fiour, wheat, Cleveland Baking Powder Company 

Flour, wheat. Kunhardt &<3ompany....i 

Knit underwear gloves, hosiery, and neckwear, 

J. J. Baily A; Company... : 

Lactyl derivatives cl parapbenetidtn, C. F. Boeb- 

ringer & Sobne 

Medicated soaps and plasters and remedies for 

diseases of the 4>lood, skin, and nerves, S. F. 

Hanson 

Medicated wine.W. C Bevan & Company 

Medicine for certain named diseases. P. Petree & 

COmD y .....;.;: 

Medicine for the cure of catarrh, Root-Tea-Na 
HerbCompany 

Medicine, tonic, Anheuser-Busch -Brewing Asso- 
ciation... 

Nervine, tonic, restorative, and reparative remedy, 
J.H. Winkelmann. . ; ; 

Oysters, J.L. Best 

Paper, wrapping and writing, R. H. Macy & Com- 
pany.. 

Remedy for headache and neuralgia, R. Black 

Remedy for kidney, liver, and other diseases, H. 
N. Spauldimt.;.; 

Rlbbons,eertaiu named, Rosonheim-Levis-Zukoskl 
Mercantile Company... 

Shells, paper shot. Union Metallic Cartridge Com- 
pany 

Silver, souvenir articles of, Kent & Stanley Com- 
pany ■ 

Skates, roBer, G. B. Curtis 

Slate and slate articles, E. J. Johnson & Company. 

Soap, toilet and laundry,* A. B. Wrisley 

Soap, tallow, K. M. Rsperje 

Starch, laundry, National Starch Manufacturing 
Company .24,622; 

Whalebone, Arctic Whalebone Company 



24,636 
24,634 
24,615 

24,(ST 

24,649 
24,626 
24,330 
24,614 

24,642 
24.650 
24,682 

24,6(0 
24,647 
24,637 

24,638 

24,618 
24,643 



24^81 
24,625 

24,661 

24.630 

24,641 



24,621 



24,617 
24,644 



24,648 

24,618 
24,645 
24,619 
24,624 

24,639 



DESIGNS. 

Badge, J. Wood 

Boot. B. Nathan 

Bottle, A. Dryfoos 

Carpet, H. Horan 

Carpet, W. L. Jacobs 

Carpet, E.G. Bauer 

Card back, playing, J. Omwake 

Desk and seat, J. C. Gooding 

Eaves trough, 8. Silherstein 

Hanger, J. M. Andersen .23,244 to 

Key ring and guard, combined, Merkels & Bievesh 

Lace fabric, J. K. Fletcher 

Metal vessel, 8. W. Babbitt 

Musical Instrument, M. Bedfrave 

Trolley wire clip, W.tf. D. Crane 

Watcbeaae, W. Durand 23,236, 
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ARTESIAN WELLS— BY PROP. E 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement, No. 94*. Price 10 cents. To be had at this 
office and from all newsdealers. 

Oil Well Supply Go. 

& 93 WATER STREET, 
.PITTSBURG. PA. 
Manufacturers of everything needed for 

ARTESIAN WELLS 

for either GaB, Oil, "Water, or Mineral 1 T < 
Huiler^EnffineB.Plpp.Ccirdaficj, 
Drilling Toolfl, <jt<\ 2uutttrai*tt 

mtt.ii.lfn/u-e, jjritP *«£*, find. di&- 
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MATCH * MACHINERY. 

Latest Improved. Complete plants fmrttftlieJ JOfi. C 
DG^EELLY, 13(jy Ilu±tonwtjo& Street, PhEla(i«lphta, Pa. 




Green River Drilling Machines, 

For hand and power. 

Well made, strong, and durable. 

Also manufacturers of the celebrated 

Lightning and Green River 

Reamers, Taps, Dies, Screw Plates, Tap 

Wrenches, Bolt Cutting Machines, 

Punching Presses, and other 

Labor Spring Tools. 

WILEY & RUSSELL. MFG. CO. 

Greenfield, Mass., IT. S. A. 

Send for new Catalogue, 
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If so, we can supply you. All sizes 
mounted and iininoiinreil. always 
kept in stock. Remember, we make a 
speciattyof selecting stones for all spe- 
cial purposes, t^ Ask for catalogue 

The CLEVELAND STONE €0. 

2d Floor, "Wihhire, Cleveland, 0. 
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STEEL, IRON. COPPER, ZINC, BRASS, TIN, . 
And all other Metals Perforated as Required for Grain Cleaning and Min- 
ing Machinery, Woolen. Cotton, Paper and Pulp Mills, Bice, Flour and Oil Mills, Sugar 
and Malt Houses, Distilleries, Filter Presses. Stone, Coat and Ore Screens, Brick and 
THe Worts, Filters, Spark Arresters, Gas an d Water Works, Oil, Gas, and Vapor Stores, 
Coffee Maciii uery, eta. , etc. Standard Size s Perforated Tin and Brass always in Stock 

THE HARRINGTON & KING PERFORATING CO., Chicago, ' 

And 284 Pearl Street, New York. 



TECHNICAL SCHOOLS: THEIR PDR- 

pose and Its Accomplishment.— By Prof. R. H. Thurs- 
ton. A paper discussing the importance to the people 
and to the nation of tbe Introduction and perfection 
of technical education in the United Stales, and its de- 
velopment as a part of a state and national system. 
C ntained in .Scientific ambhican Supplement, 
Kos. 934 and 935. Price 10 cents each. To be 
had at this office and from all newsdealers. 
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AMATEUR PHOTOGRAPHERS. 

Finish youriiwu photos, on elerite Paper. Requires 

no experifsnese, long wauhingB or nxp«nsivn solution^ 

Entire! j new process. Sam plea and full particular free. 

CKkERITK I'AI'KR CO., oor.^th &u<l State Streets, 

Getakl UnlMlng, CMoagO, 1U, 




BUY 
TELEPHONES 

That nre pood— not * k cheap things." The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are BOT H GtOD. 
WESTERN TE EPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 
Largmt ManufoctweT so J Telephones in the United States. 
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ROCK DRILLS. 

COAX CUTTERS 

Stone Channeling MacMiws: 

WE IHCERSO LL- SERGEANT DRILL i 

iHHFfffl BilUJ* 

zeaHnjuwrsi"" 



A ivt iiirrii t-.npv ot the Bpeoiflcatir>n and drawing of 
any patent in. the foregoing iiat. or any yatBiit In print 
issued slnnn !K(3 h wtLi be fumigjied from thin office for 
2Sc«ntts. In ordering please state the name and number 
oif thfl pateTii deatrecL and remit to Munn & Co., 361 
Broa/lway New York, 

1'HiinriJuti pft-EfMiTu may now be; oMulne<i by the in- 
ventom for any of the Inventiotu* rmuied in the fi>m- 
gulng Hat, provided they ue simple alacont of^tdeaoh. 
If cOm[iU(sted the eost will he a Jirile morn. For fall. 
Instructions address Mnnn & Co., 361 Umadway, New 
\Gfk- Other toreign patenut mayalao ha ohtainwL 



DISPOSAL OF THE GARBAGE AND 

Waste of Cities.— By W. F. Morse. A Rt«t#roent of what, 
during the last tw« years, bas been added to our know- 
ledge on the subject of the disposal of elty garbage and 
refuse? with special reference to tbe disposal by fire of 
the organic waste and garbage of the Chicago Fair. 
Contained in Scientific Amkiucan Supplement, No. 
938. Price 10 cents. To he had at this office and from 
all "nft wsd pal or», ■ 






PUIIPVC The National 
h rl U h A 0#M\f^ r Xl 

Jaws. Ulufl. catalogue. The standard 
Chuck since 1683. Address W. WHIT- 
LOCK, R. 145, 39 ortlandt St., New York 



ELECTRO MOTOR. SIMPLE. HOW TO 
mate . B y G . M . Hopkins.— Description o f a s mal 1 electro 
motor devlaed and constructed with a view to assisting 
amateurs to make a motor wnteh might be driven witn 
advantage by a current derived from a battery, and 
whlcb would b»ve sumcient power fco operate a foot 
lathe or any machine requiring not over one man power. 
with 11 figures. Contained in scikntifk' American 
Supplkwknt. No. ti4 1 . Price 10 cents. To be had at 
this omce and from all newsdealers. 
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|&- KSTAI1IJ*IJEII 1S45. 

The Most Popular Scientific Paper in the World 

Only 93.00 a Year. Including Postage* 
WeeUly— 5*2 Numbers a Year, 

This widely circulated and splendidly Illustrated 
aper is published weekly. Every number contains six- 
teen pages of useful information and a larfle number of 
original engravincs of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc Complete list of patents each week. 

Terms ot* Subscription.— One copy of the Scibn- 
Tijrn." American will besentforoiw i/mt-^52 numbers,— 
postage prepaid, to any subscriber in the United States. 
Canada, or Mexico, on receipt of i i i r e e «l o 1 1 n r s by the 
publishers; six months, $1.50; three months, JL00- 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

Tbe safest way to remit is Dy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at tbe sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MINN Jt CO., 3«1 Broadway, New York. 



AND NO OTHER 

You Cannot Cnt Yourself. 

A Delicious Shave. 

No Skin Disease. 

A Continual economy. 

Lasts a Lifetime. 
Bazor, 12.00. 

Machine and Strop, t L75 
Both in one box, 93.75. 
E. LOTH A R SCHMITZ, . 92 Beade St.,' New York. 
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Perfect Newspaper File 

TheKoeh Patent File, for preserving Newspapers. Mag* 
aziues, and Pamphleta, has been recently improved and. 
price reduced. Substiribfirti to the SOiENTl viv Amkhk- 
can and Scientific Ahektcan Supplement can be 
supplied for the low price of IL50 by ujall,or^|.2&atthe 
office of tMs_papcr. llcavv board aides; tnfiuriptifin 
"SCIENTIFIC AMERICAN" in gilt. i**5C«HsaTy for 
aver? one who wiRb*sa to preserve the paptsr. Address 
MINN *fe CJO.t Publishers Scientific' A mehjoax 



THE 

Mtntific gMMttat ^upplmmt 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size. 
every number containing sixteen large pages full of en- 
gravings, many of wblcb are taken from foreign papers 
and accompanied with tr slated descriptions. 'The 
| scientific American Supplement is published week- 
\ ly, and Includes a very wide range of contents. It pre- 
sents tbe most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy. Natural 
History, Geography, Arcbteology, Astronomy Chemis- 
try, Electricity. Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Pbotograpby, Technology, Manu- 
facturing industries. Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of f resb and valuable information 
obtainable in no other publication. 

Tfc« most important EngiTuering Worfcs, Mechanisms, 
and Manufactures at borne and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for tbe United States, 
Canada, and Mexico, 95.00 a year* or one copy of tbe 
Scientific Amkkican and one copy of the Supple- 
ment, both mailed for one year to one address for 17.00. 
Singlecoptas, 10 cents. Address and remit by postal order, 
express money order, or check, 

MCNN Jt CO.. 3<»1 Broadway, New York. 
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OCK BREAKERS 
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ORE CRUSHERS 



_, \ We Manufacture and Supply at 
fn© i Short Hottro and Lowest Eates t 

Brake > Rock am! Ore Breakers 



Style. 1 for Crushing tfotd and Silver Ores 
i and making Railroad Ballafit; 
Breaking Concrete, Road Metal, and all kind* of Hard and Brittle Subst&nceu- Special break- 
ftrs for various pnrposee. PtM« slate Jar what tue d##ir«d, BreaJters mounted ot unmounted, 

witb or witb^t sotwkul fARREL F0UKDRY k MACH1NL CO., ANS'JNIA, CONN. 



Jltxildittg grlitx0tt. 

Tub Scientific American Architects' and 
Builders' Edition is issued montbly. 92.50 a year. 
Single copies, 25 cents. Tbirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant vlates in colors, and with 
otber fine engravings* Illustrating tbe most Interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of tbe latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations. Estimated Cost. etc. 

The elegance and cheapness of tbis magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. 92.50 a year. Remit to 

KUNN «fc CO., Publishers, 

361 Broadway, New York. 
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HENRY CAREY~BAIRD & CO., 

INDU8TKIA r , PUBLISHERS, BOOKSELLERS A IMPORTERS 

810 Walnut St., Philadelphia, Fa.. IT. S. A. 

lyournewand Revised Cataloeue of practical and 
Scientific Books. 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 
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IMPROVED DANISH 

SEPARATOR 

With Cream Overflow, ] 
Has a greater capacity than any ■ 
other Separator on the market. 
Skims 4,000 pounds an hour. 
Skims out all fat. 
Produces perfectly smooth cream 
withoutfroth. 
Re nlated while In operation. 
It will also elevate theskim milk, 
f^ Full Illustrated Deacription 
FREE by mail. 

A. H. REID, 

3003 Market Sti'eet, 

Philadelphia, Pa. 



AN» ADVICE TO *■** V Xija i V»Xfc». 



Kxpnrlmuutal work of every description. Automatic 
~ " lery designed and built. Kty" Send for circular. 
MALTBr MTO..CO., Brooklyn, N. T. 



DEAFNESS 

and HEAD NOISES relieved by using 
Wiidon*H Common Sense Ear Drum* 
New dentiflc Invention, entirely different 
in cons truce ion from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill baa given no relief . 
They are safe, comfortable, and Invisible; 
have no wire or string attachment, write 
for pamphlet. f^" Mention this paver. 

WILSON AR MUM MI"G. CO., 
Dramtn pittou. LOUiSVUYLE, KX. 

oilTfuel FOR~BOILERS. — DE- 

acriptLon of the agaemblage of tbe water tube t oil-flred 
hull en, which unpolled the motive power for the Chi- 
cago Kipoflitton* and which were tbe Kretiteut in num- 
ber and operating power ever before collect.ed In one lo- 
cality. WituBlllnbtrAbtona. Contained in Scientific 
American Supplement, So. 937- Price 10 Beau. 
To he had at this office and from all newsdealers. 





YANDUZEIPJtVPUMP 

THE IEST IN THE WOBIB. 
Pumps Any Kind of Liquid. 
Altr.yi In Order, never Clogf nor 
fr..E«. Irery ?nmpGa»rauteed. 

— IO SIZES. 

SOOto 11000 G.llont par Hour. 

THE VANDUZEN & TIFT C0. T 

Itt to m E. Second St., CJaclRHti, 0, 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 15 110-volt incandescent lamps, or of being; used as a 
5 b. p. motor. This machine was constructed especially 
for tbe benefit of the readers of the Scientific American* 
by Mr. W. 8. Bishop, of New Haven, Conn. It Is de- 
signed torn set the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, bnt who do not care to enter into the subject scien- 
tifically. Witb24illu trations. Contained in scientific 
American supplement. No. SC5. Price 10 cents. To 
be bad attbisofflce and from all newsdealers. 
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EVERY STOREKEEPER^^ 

— ~~ *-*- E*KU4ter, it g ives y oa a rwordot 
tha day' Bales that can be sworn by, 
Bpforces accuracy and honesty. 
Three: duplicatu ticket*, onu for 
cnKtDmcr.oaofor cashier, and one 
for 70 k- ltTniilteaiiOint9tak*aBiid 
will H6T« yon many times its cost, 
Brtf'Dar Book" on earth, Bend 
for an itlnntrated catalog?*) wnicn 
tolls Ton all about H, 

CHICAGO AI)T. MBTBTERCB- 

3£4 momjhob HriEEr, Ohidaqo 
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Fourteenth Edition, of 

Experimental Science 




REVISED AND EN.UARGED. 
120 Pa set* and 110 Superb Cuts added. 

Just tbe thing for a pre ent for any man, woman, 
student, teacher, or any one interested in science. 

In tbe new matter contained in tbe last, edition will be 
found the ScientiflcU e of the PbQDOgTH.pb h the curious 
optical illusion kjiown as the An urf-bOHuoiM!, together 
with other new" snij interesting Optical Illusions, tbe 
Oplfcal Projection of Opaque Ohjiyrts.new experiments 
in PrceL-fciun, Iridescent tfiana, some points in Photo- 

frapuf, including Hand Cameras, Cane. Cameras, etc.; 
YBtemn of Electrical Distribution, "Kleetrt mil Ore Pind- 
t;r 1 Rlectrical Hacker, Electric OhlmPH, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove «f interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and b#antifully 

bound. Price in cloth,by mail. »4. Half morocco, 85. 

t^TSend tor illustrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

3*1 BROADWAY. NEW YORK. 
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N EPER A PAPER. 

A New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS. Better Results. Easier Obtained. No Ice. No Hot 
Water Treatment, No Lend Salts, No Alum or other hardeners eml anger* nff 
the durability of the Image. Extreme simplicity of nil operation^ Printed, tuned 
and mounted In less time and with less trouble than any other paper. Does noi 
bronze and does not fix out. A paper for all climates and till sttasous. Will stand a hut 
waterteM 0/lOU F. and wilt bthavefrust as wed in ice cold imter. Has none of the defects 
of its rivaiB. tW Write for free sample sheets. jy~ Ask for Pricesof ow special 
Bromide Paper. 

For sale by All Dealers. 



Nepera Ghemical Go., Nepera Park, N. Y. 
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These cuts represent two wiytidfirftii Acutrri^tm PruflurtH. 
Waterbury is outdonejfts these Watchett fceep perfect time, 
wllllast as long as any w atcb, are easily repaired, wind quick- 
ly and are tbe Cheapest la the WORLD. Not French, German 
orSwfss, but AMERICAS. Signed GUARANTEE of Accuracyetc. 
with each, covering ORE VKili. We are responsible, and our 
Watches are backed by 12,000,000; Look us up. 800,000 Watches 
sold to date; Present sales over 1,000 dally. DESCRIPTION*:- 
American Lever Movement, Quick Train, 3-1 Plate, Regular is 
size, Plain or Engraved Case, So lid Gilt or Nickel, Roman or 
Arabic DlaL Regular Stem Wind, I2.00 pus t-paid ; 8 forJG.oo. 
Inside Stem Wind $1.50 post-paid; 8 for $4.00. Entire Satis- 
faction Guaranteed. HandsomeCbain included if you mention 
paper, IN0ERS0LL & BRO., 65 C8RTLAMDT ST., N. Y. CITY 
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Stereotyper and Moulding Press 

oomkined, formaking perfect Cellu- 
loid Stereotypes t* be Tised in 
place of metal stereotypes. Al o for 
mftkin Rubber stamps. Should 
be in use in every printing office. 

See S€i.AMm Dec 30,1893. Send for 
circular to 

THE J. F. W. DORM AN <JO. 
217 E. German St., 

Baltimore, Md. 
Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 
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affected by heat^ ccJd > umdke , orchemlcttlA. 
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**- FOOT POWER -«a 
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W. F, &. JOHN BARNES CO., 
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^^ TflE NEW K1X11 OB OAJEKBA. 

Illustrated In Scientific American, March 31st, p. 197 
LIGHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Most Practical Camera In tbe World regard- 
less of price. Prices. 9S to S15. 
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Boston Camera Mfg. Co., 382 Tremont St.. Boston. Mass. 
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Messrs. munn A Co , &ollcitort 
Of Patents, have bad nearly fifty 
years 7 continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentutile by writing u> Munn A, Co. 
gQuimunlcatloni strictly couflden- 
tlaL A handboolt of patenta and 
howto obtain to'em aeuifroa. 

PATENTS 
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IODit'i TrifcT* NomDi»T»<;u!nd in «,d**BM. 
75,000 now louse. WCr^d'i Ew.n Mpdil iwi rd*dui»f tin r *nd attach - 
meats. Bay from factory Aud b» ve dealer's »nd Agent's profits. 



Cot This Out and send to-davfor rnscblae or Inge fr» 
cat»lc«ne, testimeniAUnndOrimnseo of the World's Fair. 

OXFORD NtFB. CO. *2 Wabash Avs. CHICAGO.ILL 



FREE 



FIREPROOF FLOORING.— DESC RIP- 

tlon of the various systems of fireproof flooring em- 
ployed in Europe and the United States. With 73 illus- 
trations. Contained in Scientific American Supple- 
ment, No. 949. Price 10 cents. To be had at this 
office and from all newsdealers. 



STtREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIES, SEND FOR CATALOGUE 

to CHA5 BESELERMAKEREI8CENTRi ST. 

NEW YORK. 



How to- use power 'economically is 
what we are all after. Economical transmis- 
sion helps solve the problem. Economical 
transmission gained by the use of the best 
shafting, pulleys, etc., that can be bought. 

Those that I make can be at all times relied 
upon. Send for a catalogue. 

OataloQues: A, woodworking much 1 ? j B, mach'y for 
braes, Jvory, horn, etc.; C, flhaft'g, pulleys, hanger ietc. 

P. PRYIBIL, 488-500 w. flgts t.. NEW YORK. 

SANITARY "SUM ASE 

PREVENTS disease, waste, pilfer- 
ing of soap, clogging or waste pipes, 
atain of marble, uncleanly soap dish. 
AFFOltDS each user fresb, dry 
pure soap. 

TJie Only Clean, Sanitary* and Safe 
way to use soap. 

W. R. RANN1E. 
Rochester. N. Y.» U.S. A. 



ALWAYS FRESH AND CLEAN !■ 

The ToraltN BpaIu- 
Wl'-e Sprtnr t'lllJ 

is tftrt] itj J cltwiiFy. liw 

IhK'BiL-ep. tfftil 

*Lnk, PrtritkAlj| 
5nd«tLTJttibla. 
FriOa, qpTjalit 
in flan kiir: 

(Pillow witL Wit ftnd open iosloiT obzuitractwR-) ^^_^q l ^ C.hHdl 
4)l^3 l |t2^6f.l. S«it b ftTUrvnprepAld, on rwaipt flf pjic*. Adfow 
IVrMton^i Well* Mfs- *}».* 1115-lllG N<pM*Ht,, P1aI1k, % 1>i 

if.jpps Patent MedieatsdJUdrCloth Line, 
HAKNESrt I* All fnr soirl 
baeta and necltti on lLortibFj 
A a ure cure. An abuolatf 
prfiVfintivfi. GKt). K. EI/ 
t CO^ ilOCHEKTElt, N + Y. 





EGGS 



Heat, antic hfiapfiHt food known . Warranto! 
to double *tmt production, fiet drtuilarflJ 



High Grade ONLt. Warranted. Contract- 
ors doBirlne a trustworthy Jack Screw, ad* 
dresB KCTmhet & Co M Ltd., Seneca FaJs.N.Yi 



A New and Valuable Book 




Experimental & Model Work 

EHfictrlcai InntrumcntH, * T ln« Macblnery h Hpoclal Appn- 

ratnfl, TelephtincB, I'hottJ^raph MaobincB, Itfipalra, etc. 

- J<!. V. BAXLLAHn, 106 Liberty Street, N. V. 




HATES ROCK & ORE BREAKER 

Capacity a p to 800 tons pc r boar. 

Has produced more ballast, road 
metal, and broken more ore th&a 
all other Brea«se s combined. 

Builders of High Grade Mining 
Machinery. King-Darraph Con- 
centrator. Connersville Blowers, 
send for Catalogues 
GATES IRON WORKS, 
_„ 50(! JSo. Clinton a>t.. t!kicag» 
136 C Liberty St. N.Y, 237 C. HranfcllnSt., Boston, Ma?s 





READY SENSITIZED 

' " ^ (OEL.ATINE) — 



PAPER. 



Brilliant and Matt Surface. The Peerless will give finer resultsthancanbe obtainedon any other paper. Has 
only to be tried to lie appreciated. Rapid and brilliant printer. Simple toning bath. Easily worked. 

Brown c*3 Falxner 3&dfg. C^o., Roolieater, JST.T. 




NO 

THE SrflPMAN AUTOMATIC STEAM ENSflfE. 

KEE0SENE OIL FUEL. 1, 2, 4, 6 and 8 HOffia^FOWXS 

No extra Insurance. Efficient, Economical, DaraMs. 

SHIPMAN ENGINE COMPANY, 

200 SUMMER STREET, BOSTON MASS. 



| 13,500 Receipts. 70S Pajre*. I^Jce $5. 

Bound in Sheep* $6. Half-Morocco* $4,50. 

Tbis upiendld work contains a careful compilation of 

. tbe most useful Receipts and Replies gtven in tbe Notes 

| and Qutirtos of correspondents as published io the rsci- 

iMirin^ American duringtbe pant fifty yeara; together 

with many valuable and important additioua.' 

I) v e r Tut I v e Tli « 1 1 ** a ii*i selected Receipts are 
here nolleeted; nearly every branch »f tbe aseful arts 
being repreai:nted. It b *y far the most comprehensive 
volume o 1 the kind ever placed before the pa pli & 

The work may be regarded as tbe product of-tbe stud^ 
ies and practical experience of theablestcbdmistsand 
workers in all parts of the wor) d ; the information given 
being of tbe highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be tbonght of. relating 
to formulas used in the various manufacturing indus- 
tries, will bere be found answered. 

Instructions for working many different processes in 
the arts are given. r 

Those who are engaged in any branch, of industry 
probably will find in this book much that ip of practical 
value in their respective ca lings. 

Those who are in search of independent business or 
ttmploYmcnt, relating to the borne m&nufafctureof sam- 
p*e articles, will find in it hundreds of i&OEit excellent 
eqflgfestions. 

t^ Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, lew Y«rk« 
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'jJtt&uertiseTnent*. 



ORDINARY KATES. 

nald«J^fLar*» eacb lihfcertiDU, - 75 c*ntw tiling 
tack Pains OHvb luft*rti<m T - - S1*0O a line 
■^ For *f>»ie d(«4ts *tf 4cfttt-N£#meftl4, Special urai 

K#r rfl(es arc rauuwttf. 

^k> atoTe are ehamefl per agate ling --about eieht 
K per lino. Tills notice shows tijo width of the Hne> 
^H Bet la agate type. RnjaraTlngH may hand actTtjr* 
^■eota at th« R&ma rate p«r agate line, by measure- 
WHi* as the letter press. Advert. BflmtsntB must he 
SrCftWed at Publication Office aa early as Thursday 
fornLuK to appear In the following week's lsaue. 




LOVELL DIAMOND CYCLES 

HIGHEST GRADE. FULLY WARRANTED. 

JOHN P. LOVELL ARMS CO. 

Manufacturers, BOSTON, MASS. 

Light Roadster, Weight 25 lb a.. IWcja $119. Popular Pricu. Catalogue Tree. Agmtx Wanted. 




Get a COLUMBIA 

IT IS BOOriOJHtV^ 

TO BUV THB BB8T: 
C^lutnbias are built Lo last* Riders know this; 
they see ^^l the lioiiest "old Columbian about 
d a CT i"g E^jd" service year After ytar* 

.lso 



l nd 



^btiilt to look 
I * its ' eve ry 



f kno' 



ho<; 



aw a Colum 

standard 

lumbla i 

roust pmvt at- 

' tractive 

every 



to 



tending purchaser 
of a wheel. 
Our catalogue for 
t&94 shows a line oE 
wheels all newly de- 
signed* which for attractive- 
ness excel any bicycle ever 
offered. It is free at our agencies, w we mail it 
for two two-cent stamps 

POPE MFG. CO., 

Boston, New York, Chicago, Hartford, 




KODAKS 



$6.00 



$100.00 



Eastman Kodak Company, 

\ k™*lo£*. \ Rochester, N. Y, 



WATER MOTOR, $f& 

BOLCIANO'S LITTLE CIANT, No. I, ^0 

wm run your Sewing Machine, Fans and other Light Machinery. 



OVERMAN WHEEL CO. 

BOSTON. PHILADELPHIA. DETROIT. 

NEW YORK. CHICAGO. DENVER. 

SAN FRANCISCO. , 

COW) FOBGED PBODUCT. 

luted Tire Bolt 

. Patented Nov. 11.1880; oct.20.189L 





PftfiU PAID for sill 



kinds of good Second -hull 4 
ecul-Worklug Machinery. 

" ""vis; bockwtkh, n: y. 



Ml IIIIIIIIIIJ goods mule In Quantity at low price. 
ALURIINUIfl H?KFrenIlindfK.CO,Syra(raBfl.N.r 

AliENTH WASTED tor Urlndera' Supplies. Lib- 
eral Commteslon. Tksi Tattite co„ StrOTMiflburg, Pa. 



MAGNESIA FLEXIBLE CEMENT 1 . , 

THE BEST BMOSfmiRftaLEWrcrinEMUSEl ;' it. 1 1 1 




THE COPYING PAD.-HOW TO MAKE 

andhowtouse; with an engraving. Practical directions 
how to prepare the gelatine pad, andaleo the aniline tnJt 
by which the obplieti are made, how to apply the. written 
letter to the pad, how to take off copies of the letter. 
Contained in Scientific American bc**£IjEMEvt> >o + 
438. Price 10 cents. For Bale at this office and by all 
uewedealereln allParte of the country. 



© A U# C Wai.tert tti/wu HAwyore Q A IMi O 
^S#% vV CP acd Lumbermen, to wM ff {^ 

AHBufl us thfejj lull address for a copy of "Km- « 
eraon T B EPTSGOfe of 5s A WIS, new 18&& eoU- A 
tioiL, we are first to lntrodnoe statural *^* 

W 



S 



eraon T e 

tlOIL. . . - -^- ........ 

G-as for ueatln^ and tempering Saws with 

- - ..... , ?fc '" " 

Utv and toughness, enabling 
prfooti. AtftXresft EMttittfO 
3fc i ~ 



> are first to lntrodnoe Statural 

WO^afor ueatln^and tempering Saws w ,J ' 
wonderful etteot upon ImpTOTftag tbelr q 
n**r nT ,/f tj ^""hiteas* enabling us to reance 



llty and toi 

foflti. _.". _. 

CO. flAiwt*ed), Beaver 



r FallH, i^a, O 



TEL 



45r' 



AL^O. OUTFITS - 



'-"•'-T'Rj'IT™* - 



JiHSS25»4* 



^a^lil^ 



SCIENTIFIC AMERICAN SUPPLE- 

M^NT* Any dewired l>ftct nninber of the Scientific 
American HUPprJKME^"T can be had at this offtee for 
ID centa. Also to be had of newsdealers in all parts of 
the country* 



1UIUB icoyviwxuil 

No. 2, $10 



•^IffAr and atrongerthan a common bolt. The fluted 
•bank prevents tbe bolt from tnrolne 
In the rim and. tire. 

MACHINE SCREWS 
STOVE BOLTS 
LOCK CAP SCREWS 
SIDE KNOB SCREWS 
THREADED WIRES 

AMERICAN SCREW COMPANY, 

PROVIDENCE R. I. 



OLD 
ORGED 



* Ail £Kws o/ LAght tfVwLj far aale. 



PiTTflBTjRG. PA^ January 23 1884. 

TffB BOLGIANO WATER MOTOR CO. 

Ztear Sirs:— I have given your No. 1 Motor rather a hard 
test, by running a Wood loathe fiv e feet long, and must Bay 
It was a grand success. 

Yonra respect fnlly, W. J. CARLET. 

Fang; Ice Cream Free£6rn 
Lathes. Scroll Saws* 
Church Organs, ptc. 
M neapolib, Minn., Dec. 4, 1S66. 

THE BOLGIANO WATER MOTOR Co., 

GattUmen:— Enclosed please find cheek for No. 2 
Water Motor.' It has frrven ffreat satlef action, and 
is now being ueeM to run a printing press and also 
an emnJ&lfier, both of which reaulj-e considerable 
power, aud althouafn it'ls attached to butahalf-lnch 
top, it runa ^oth i5*bb and ehniletfler eaal It. 

ReapeclJully, 0. A. BLITHEN & CO. 

No. 3 MOTOR, 815. For Fane* Printing 
Presses* Grindstones^ Coffee Mills* Wash- 
ing Machines. 



Gas Iron, $3. 

Bolstano'H Perfection (jhn Iron enablen Ten to do 
your Ironing without the u«e of h HtoTo, and Is in 
erery way superior to any t hi tig of the kind ever 
ottered the public* Gets hot in 3 minuter and costs 3 
cenlH a day to heat. 



' Swki for Circulars. 






Wiunra 



B^rmETOMSniErafSHo^ 

AHDMPIW. CH1CACO, Ili-U-S.*. — 



T^ VanNoman Universal Bench Lathe 

A Ijatlie, Mining Machine, 
Screw <^ntt«r and Uni^rarBRl 
QSInder In one tool. The 
D ftat to ol made for all kinds 
of small work. Made by 
Waltliun Watch Tool Co. 

BfHi trggiKLD, Mass. 

aW" Svnd for Catalogue. 




The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



{•hit^hklfh™, e*., Aoftl 11, IBM. 
TUB BOLOrAjro WAizs Motob CO., Baltimore, Md. 

QenZlejHxn: YourQud Iron rooelV^d tu^iay and at once put In 
aerTice. It gives entire B&tlaf&utlun, and our folia are glad to 
have It. 

Yoosb very truly, w. B. MATl'HKWH. 
Assistant S£atloa"Ma»ter Broad St. station, F. R.R. 
Just what I wanted. Heady In 5 minutes. Irons and pras&QB 

SBrfoctly, Have two and am dolUlh ted with th«m. One fa for a 
rlend. . . 

MRS. CHA8, J. TATI.OR,1sa Madison Ave., Baltimore, Md. 

You've go tit now. A cool Kitchen. It Is Just happiness to a 
sick woman. Can alt down anoriron. Dont needa stove and costs 
so little to heat. 

MBS. S. •£. FliUMMTiB, 1008 N. Eden St., Baltimore, Md. 

You may send me 1 dozen Perfection Gas Irons. Sold 700 char- 

coal irons. Bipect to sell ninny more of yours. Bolglano's Perfection Uan Iron. Patent 

J01IN,W.i_NAMAK_ER, Philadelphia, Pa. applied for, 183*. 

Enclosed And check. Ship 1 dozen Perfection Oas Irons quick. D. E. BOS WELL & CO., Chicago, 111. 

Ship Immediately 1 dozen Perfection Oas Irons to Novelty &Qas Co.. New York City, J- H. PIKCH BECK, N. Y. 
Your Perfection Self -Heating Gas Iron couldn't be better. I love to UBe it. Such a pleasure : takes away the 
task part. Economical too. MB . I.ODI8 P. HENNIGHAD8EN, 923 N. Calvert St, Baltimore, Sid. 

Wouldn't take 960 for mine unless I could get another. It eaves half the work and is tab times as cheap. 

MISS AMELIA LACKNEB. X FalrOak Ave, Baltimore, Md. 
Send np 1 dozen Perfection Irons now. Gete warm win selljMAy. Like it very much. Will send down check, 

^^JPCSNER BROS., LeUugtou St., Baltimore, Md. 
DELIVERED FRCE ON RECEIPT OF PRiq4VCEND FOR DESCRIPTIVE CIRCULARS. 

THE BOLGIANO MAHUFACTURIN6 CO., 415 Water Street, Baltimore, Md. 

_ . . A.Ta: — 




Don't Drink Impure Water. 

WATER 
DISTILLING APPARATUS 
FOR FAMILY USE. 

"With this Apparatus, every fam* 
" CSJi supply themselves with 
FUSE WATER ,, 
for the table, or, otoer pur- 
pfjbes with very llttl* trouble 
or expense, and oap he ^hao- 
lately sure that they are not 
usiUK FIHerbd W.nwr 
Ihat may bertepresented to 
them as pttre water. The 
pnir perfect Wp-ter Di«- 
tlnlnir Apparatilsoiithe 
market. 
_ |^* Descriptive Booklet Free. 
JA3. CURRAN MFC. COMPANY, 
Btearn and Hot Water Heating Apparatus, Power, 
BefriBeratiEg and Ventilating Plants, 




316 W. 36th St. 



New York, N. ~V. 



WHEN ON 

YOUR WHEEL, 

wear— for enjoyment, for appearance and to 
•aye yoiir Tstdklait clothes— one of onx 

Bloomer Bicy cle 
$7.50 Suits. 

It Includes Coat, Bloomer Tro aers of the 
best all wool casslmere.and Stanley 1884 
Cap. Salt Delivered Free. Write for 
samples and booklet telling all about om 
comple e bicycler's outflt^lTree. 

UNION BICrCLE CLOTHING CO.. 
2!Q Market St., CHICAGO, IU-. 






Durable— Easily Applied. 

This Hoofing contains no coal 
I tor and will not dry up and 
I bacoma brittle under exposure 
| to the weather. 
PT" Send /or *¥ee 8ampln and 
ViTCukiTS tn 

i WARREN CHEMICAL 
otIWFG.ro., 



ASiiajSS^^^nmtr 



SS Falton Street, 
New York, V. S. 



■ - a f\ * OolJ ml Bllrtlf WltJta., J 

lit * II 1*1 HO THfyilWtSii—airiPHtoli. 

Ml t r riCc a&iteasssaa 

CHh fiiwert, Yv*a Vlb, »*»»«, KtltlM, fen* ■nit, 
LtsUmt PrvHt- JubSvwt, Trmk*, Asdli, HnjCuttcr*, 
Pr*w ftlud^ tony Boot*, YIha, »tU(*, VtrndPlow, 

[»*■ llD*»n* Co¥i* Ull% LtUw, Bender*, DnH^tkrt** 
Cotk Kbellen, HmA Cprtu, V*r««*. e*r»fl*r»jW|n!!, Ft-HM, 
Futdaa Mill*, WrJn^F*, SaA^niH, ten, Stte^HJhUj 

ErT*iB lh*ip», Cnwlhn, B^lart, Tooli, BJt 

HUT, 8t«t, El*n»ter, ftAUmnif Fl«trt>nudOQBiitBi' I 

Sopfl for free tttitlofrnfr mad BM^aw to mre Mmrj* _ % 
ltl fto. Jatfnfon Bt. p 0HICA&O flOALE CO., L7Mt*HO, Hl< 




tt RPBflH) 



S cientific gook Catalogue 

RECENTLY PCBLISHED. 

Oor New Catalogue containing over 100 paees, Inotad- 
ing works on more than fifty ditrerent subjects. W 11 
be mail d free to any address on application. 

MUN S & CO., ruMistUTS SCaEHTIOTC AMBBIOAN, 

361 Broadway, New York. 



UVDUflTlftll a n > llBoa ««* Abuses. The sct- 
ITTrilllllV In * enoe eauliy acquired. Illustrated 
book, II. Fror. Anderson, B.A , 5., Masonic Terfl s le,Chlcaffo 



"THE STANDARD 

THE ONLT 

DRLPLESS STRAINER 

. n the world, 

Kci drtp to soil tattle 
linen. Nowlran to c^Og 
ppout. iNo ftrtliUff off. 
Beaut !l'r nickel plated. 

Sent to any address on 
Ttcei-pt of priee T S^flc unkni4 




Standard Strainer Co. «*££» 



WM ^ E Motorof irCentury 







worjt, and by cm* ™*» KoBotl- 
*jfl SoFJrel KoSte*m! Jfo 

neer! A r^rf ectl j tyrfe Motor 
for all places antl purposfls. f.?nst 
o/ operation, ^bout ons cfflfct an 
hour to each indicated hompoitf- 
(*r. For circulars, eto-. addreaa 
CUnrter U»k £naltte Co. 
P.gBoil^ atarllng. 1H. 




THE ELECTRIC ST0RA6E BATTERY CO. 

SOLE MANTJyACTUBEBS OF 

The Chloride Accumulator. 

Elements of all sties, fromlOOuPtolO, 000 watt-honrs capacity each 
CENTRA!. STATION INSTALLATIONS. 



Electric Launch Equipments; Tel 1 
and all a] 

DREXEL BUILDING. 



,pb. Phonograph* Surgical. 

0611&. 

PHILADELPHIA, PA. 




Casting up 

Figures 

-is not onlj; tbe hardest kind of 
work, but your time is worth money, and 
the time of the one 
who does it for you 

i costs money. Is not 
time and money worth 
saving ? Did it ever 
occur to you that by 
getting a Comptom- 
eter you might save 
time, avoid mistakes 
and ruined nerves? 

I The Comptometer not 
only performs addi- 
tion, but all arithmet- 
ical operations more 
rapidly than any other 
known process. 

St. Lawrence State 
Hospital. Ogdcnsburjt, 
N. ¥,, Writes: "We could 
not get along without it 
except with the aid of an 
additional clerk." 

Write for zS page 
pamphlet. 

Felt&Ta antMffc-.Co. 

Sa to 56 Illinois Street, 

CHKAOO. 

PRINTING INKS. 

The Bciknttjtc American Lis printed with CHAS 
BNKU JOHNSON A OO.'S INK, 5'enth and Lomoard 
SMim piil ladelphta. and « Rose St., opp. DoancNew fork. 
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